






























































































































































































































































































































































































































































































































































































































MECL RAMs 
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® MOTOROLA 

8 x 2 MUL TIPORT REGISTER FILE 
(RAM) 

The MC10143 is an 8 word by 2 bit multipart register file (RAM) 
capable of reading two locations and writing one location simulta­
neously_ Two sets of eight latches are used for data storage in this 
LSI circuit. 

WRITE 

The word to be written is selected by addresses AO-A2. Each bit 
of the word has a separate write enable to allow more flexibility in 
system design. A write occurs on the positive transition of the clock. 
Data is enabled by having the write enables at a low level when the 
clock makes the transition. To inhibit a bit from being written, the 
bit enable must be at a high level when the clock goes low and not 
change until the clock goes high. Operation of the clock and the bit 
ena bles can be reversed. Whi Ie the clock is Iowa posi tive transition of 
the bit enable will write that bit into the address selected by AC-A2. 

READ 

When the clock is high any two words may be read out simulta· 
neously, as selected by addresses 60--62 and CO-C2, including the 
word written during the preceding half clock cycle. When the clock 
goes low the addressed data is stored in the slaves. Level changes on 
the read address lines have no effect on the output until the clock 
again goes high. Read out is accomplished at any time by enabling 
output gates (60-61), (CO--Cl). 

tpd: 

Clock to Data out = 5 ns (typ) 
(Read Selected) 

Address to Data out = 10 ns (typ) 
(Clock High) 

Read Enable to Data out = 2.8 ns (typ) 
(Clock high, Addresses presen t) 

Po ~ 610 mW/pkg (typ no load) 

TRUTH TABLE 

"MODE INPUT OUTPUT 

" 'Clock wto WE1 DO 01 REB REc OBO OB1 

Write L ->H L L H H H H L L 

Read H Q r;. ¢ <> L L H H 

Read H-+L <> <t> ¢ ¢ L L H H 
Read L->H-+L H H <> 0 L L H H 

Write L-+H L L L H H H L L 

Read H ¢ <P </> </> L L '- H 

• -Note: Clock occurs sequentially through Truth Table 

-Note: AO-A2. 60-82, and CO-C2 are all set to same address location 

throughout Table. 

</> = Don't Care 

OCo 

L 

H 

H 
H 

L 

L 
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OC1 

L 

H 

H 
H 

L 

H 

MCM10143 

MECL 

8 X 2 MULTIPORT REGISTER 
FILE (RAM) 

L SUFFIX 
CERAMIC PACKAGE 

CASE 623 

F SUFFIX 
CERAMIC PACKAGE 

CASE 652 

PIN ASSIGNMENT 

Vcco VCC 24 

OBI VCCI 23 

OBO OCI 22 

REB OCO 21 

B2 REC 20 

BO Clock 19 

Bl C2 18 

WEI Co 17 

WEO Cl 16 

10 DO Al 15 

11 01 AO 14 

12 VEE A2 13 



MCM10143 

BLOCK DIAGRAM 

4 
REB o---------------------------~----------~--~ 

BO o-.",..---4~ 
B, 
B 2 o-=------t~ 

WEo o-~---t~ 
DO o-:.=...f---t~ 

Clock 

AO~.:.=...i~-.I 

A,~~......,-.I 

A2 o-~H.! 

WE, cr-:~H~ 0, O-~_~ 

Co o-~--I-.I 
c, o-~--I1ooI 
C2 o-~--I1ooI 

REC O~2_0----------------------------------------~ 
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OS1 

OSo 

OC1 

QCo 



MCM10143 

ABSOLUTE MAXIMUM RATINGS 
Rlting Symbol Vilul Unit 

Power Supply Voltage (Vee ~ 0) VEE -8 to 0 Vdc 

BlSe Input Voltage (Vee 2 0) Vin o to VEE Vdc 

Output Source Current - Continuous 10 < 50 mAde 
- Surge < 100 

Junction Operating Temperature TJ < 165 °c 
Storage Temperature Range Tstg -55to+150 °c 

Permanent device damage may occur If ABSOl.UTE MAXIMUM RATINGS are exceeded. 

ELECTRICAL CHARACTERISTICS 

DC TEST VOL TAGE VAl.UES 
(Volts) 

Tilt 
Temperature VIHmax VIl.min VIHAmin VILAmax VEE 

OOC -0.840 -1.870 -1.145 -1.490 -5.2 

+250 C -0.810 -1.850 -1.105 -1.475 -5.2 

+750 C -0.720 -1.830 -1.045 -1.450 -5.2 

oOC .+2S0C 

Characteristics Symbol Min Max Min Typ 

Power Supply Drain Currer'lt IE - 150 - 118 

Input Current linH 
Pins 10, 11, 19 - 245 - -
All other pins - 200 - -

Switching Tim!'ls Q) 
Read Mode 

Address Input te ±. 08 ± 4.0 15.3 4.5 10 
Read Enable tRE-OB+ 1.1 5.3 1.2 3.5 
Data tClock+OB- 1.7 7.3 2.0 5.0 
Setup 

Address tsetup(B -Clock-) - - 8.5 5.5 
Hold 

Address thold(Clock-B+) - - -1.5 -4.5 
Write Mode 

Setup 
Write Enable tsetup(WE-Clock +) - - 7.0 4.0 

U tsetup(WE +Clock-) - - 1.0 -2.0 
Address tsetup(A -Clock +) - - 8.0 5.0 
Data tsetup(D -Clock +) - - 5.0 2.0 

Hold 
Write Enable thold(Clock -WE +) - - 5.5 2.5 

thold(Clock+WE-) - - 1.0 -2.0 
Address thold(Clock+A+) - - 1.0 -3.0 
Data thold(Clock+D+) - - 1.0 -2.0 

Write Pulse Width PWWE - - 8.0 5.0 

Rise Time, Fall Time t r • tf 1.1 4.2 1.1 2.5 
(20% to 80%) 

(DAC timing figures do not show all the necessary presetting conditions. 
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Max 

150 

245 
200 

14.5 
5_0 
7.0 

-

-

-
-
-
-

-
-
-
-
-

4.0 

ELECTRICAL CHARACTERISTICS 
Each MECl. Memory circuit has been de­
siJned to meet the dc and ac specifications 
sho,wn in the test table, after thermal equi­
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow9reater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. 

+7SoC 

Min Max Unit 

- 150 mAdc 

#lAdc 

- 245 
- 200 

ns 

4.5 15.5 
1.2 5.5 
2.0 7.6 

- -

- -

- -
- -
- -
- -

- -
- -
- -
- -
- -
1.1 4.5 



MCM10143 

READ TIMING DIAGRAMS 

FIGURE 1 

Enlble 

t 
FIGURE 2 RE 

,~-a'l ~tAE+aB-
a l' 

Dltl 

(Add,_ S., ..... ' a -- - -- - - - - - - -- -.l ~ ___ {~,:,~.-:,~ --------

Clock 1- t 
FIGURE 3 

Setup and Hold 

B t'------------- ~1\ ---- _____ 1 _ _ \ _______ _ 

Clock ~._ 
- tsetup ---rc __ th_O_'d_-+ _____ _ 

FIGURE 4 

WRITE TIMING DIAGRAM • 

Enable Setup 

WE FIGURE 5 

ClOCk 

Enable Hold 

wE 

Clock 

D,sable WE ==t. ··,se'UP

1 
F'hord~ 

croc~ ------+--- . ==r-
Pulse WIdth '----~ 

Address 
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FIGURE 6 

FIGURE 7 

FIGURE 8 

FIGURE 9 



® MOTOROLA 

Advance Information 

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC 

The MC1 OH 145 is a member of Motorola's new MECL family. The 

MC10H145 is a 16 x 4 bit register file. The active-low chip select 

allows easy expansion. 
. The operating mode of the register file is controlled by the WE 

input. When WE is "low" the device is in the write mode, the outputs 

are "low" and the data present at Dn input is stored at the selected 
address. when WE is "high", the device is in the read mode - the 

data state at the selected location is present at the On outputs. 

• Address Access Time, 3.5 ns Typical 

• Power Dissipation, 700 mW Typical 

• Improved Noise Margin 150 mV (Over Operating Voltage and 
Temperature Range) 

• Voltage Compensated 

• MECL 10K-Compatible 

MAXIMUM RATINGS 

Characteristic Symbol Rating 

Power Supply (VCC = 0) VEE -8.0 to 0 

Input Voltage(VCC = 0) VI o to VEE 

Output Current - Continuous lout 50 
- Surge 100 

Operating Temperature Range TA o to +75 

Storage Temperature Range - Plastic Tstg -55 to +150 
- Ceramic -55 to +165 

ELECTRICAL CHARACTERISTICS (VEE = -5.2 V ± 5%) (See Note) 

0° 25° 75° 

Unit 

Vdc 

Vdc 

mA 

°c 
°c 

Characteristic Symbol 
Min Max Min Max Min Max 

Unit 

Power Supply Current IE - 165 - 150 - 165 mA 

Input Current High linH - 375 - 220 - 220 IJ.A 

Input Current Low linL 0.5 - 0.5 - 0.3 - IJ.A 

High Output Voltage VOH -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc. 

Low Output Voltage VOL -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc 

High Input Voltage VIH -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc 

Low Input Voltage VIL -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc 

NOTE 
Each MECL 1 OKH series circuit has been designed to meet the.dc specifications shown in the test 
table, after thermal equilibrium has been established. 1he circuit is in atest socket or mounted on a 
printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are 
terminated through a 50-ohm resistor to -2.0 volts. 

This document contains information on a new product. Specifications and information herein are 
subject to change without notice. MECL, MECL 10K and MECL 1 OKH are trademarks of Motorola Inc. 
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MC10H145 

16 X 4 BIT REGISTER FILE 

PSUFFIX 
PLASTIC PACKAGE 

CASE 648 

LSUFFIX 
CERAMIC PACKAGE 

CASE 620 

PIN ASSIGNMENT 

Q1 

QO 

CS 

01 

DO 

A3 

A2 

VEE 

TRUTH TABLE 

MODE INPUT 

CS WE Dn 

Write "0" L L L 

Write "1" L L H 

Read L H tP 

Disabled H tP tP 

cP = Don't Care 

Q-State of Addressed Cell 

VCC 

Q2 

Q3 

WE 

03 

02 

AO 

A1 

OUTPUT 

an 

L 

L 

Q 

L 



MC10H145 

AC PARAMETERS 

MC10H146 
TA = 0 to +76°C. 

VEE = -6.2 Vdc ±6% 
Characteristics Symbol Min Max Unit Conditions 

Read Mod$: ns Measured from 50% of input to 50% of 
Chip Select Access Time tACS 1.0 4.0 output. See Note 2. 
Chip Select Recoverv Time ' tRCS 1.0 4,.0 
Address Access Time tAA 2.0 6.0 

Write Mode ns twSA = 3.5 ns 
Write Pulse Width tw 4.0 - Measured at 50% of input to 50% of 
Data Setup Time Prior to Write tWSD 0 - output. tw = 4.0 ns. 
Data Hold Time After Write twHD 1.5 -
Address Setup Time Prior to Write tWSA 3.5 -
Address Jo:fold Time After Write tWHA 0.5 -
Chip Select Setup Time Prior to Write tWSCS 0 -
Chip Select Hold Time After Write tWHCS 1.5 -
Write Disable Time tws 1.0 6.0 
Write Recoverv Time tWR 1.0 6.0 

Chip Enable Strobe Mode ns Guaranteed but not tested on 
Data Set!-iPPrior to Chip Select tCSD 0 - standard product. See Figure 1. 
Write Enable Setup Prior to Chip Select tcsw 0 -
Address Setup Prior to Chip Select tCSA 0 -
Data Hold Time After Chip Select tCHD 1.0 -
Write Enable Hold Time After Chip Select tCHW 0 -
Address Hold Time After Chip Select tCHA 2.0 -
Chip Select Minimum Pulse Width tcs 10 -

Rise and Fall Time' •• tr,tf ns Measured between 20% and 80% 
Address to Output 0.7 2.5 points. 
CS to Output 0.7 2.5 

Capacitance pF Measured with a pulse technique; 
Input Capacitance Cin - 6.0 
Output Capacitance Cout - 8.0 

NOTES: I, Test circuit characteristics: RT = 50 n, MCI OH145. CL';;; 5.0 pF (including jig and Stray Capacitance), Delay should 
be derated 30 ps/pF for capacitive loads up to 50 pF, 

2. The maximum Address Access Time is guaranteed to be the worst·case bit in the memory. 
3, For proper use of MECL in a system environment, consult MECL System Design Handbook, 

FIGURE 1 - CHIP ENABLE STROBE MODE 

A---'I 

Din----....,· 

w 

CS------~I 
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MC10H145 

16 x 4 Bit Regiater File 

00 01 02 03 

AO 

A1 

A2 

DO 01 02 03 
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® MOTOROLA 

AD 

A1 

A2 

A3 

64-BIT REGISTER FILE 
(RAM) 

The MCM10145 is a 64-Bit RAM organized as a 16 x 4 array. 
This organization and the high speed make the MCM1 0145 particu­
larly useful in register file or small scratch pad applications. Fully 
decoded inputs, together with a chip enable, provide expansion 
of memory capacity. The Write Enable input, when low, allows 
data to be entered; when high, disables the data inputs_ The Chip 
Select input when low, allows full functional operation of the 
device; when high, all outputs go to a low ·'ogic state. The Chip 
Select, together with open emitter outputs allow full wire-DRing 
and data bussing capability. On-chip input pulldown resistors 
allow unused inputs to remain open. 

• Typical Address Access Time = 10 ns 

• Typical Chip Select Access Time = 4.5 ns 

• Operating Temperature Range = 0 0 to +750 C 

• 50 k[2 Pulldown Resistors on All Inputs 

• Fully Compatible with MECL 10,000 

• Pin-for-Pin Compatible with the F 1 0145 

BLOCK DIAGRAM 

00 01 02 03 

10 

9 ~ ~ 
., CD 

~8 
III ., =0 
~<O 
"O~ 

"0' 
~~ 

6 

Vee ~ Pin 16 
L-~ ____ ~ ____ -r ____ -r-t----o WE 

VEE ~ Pin 8 

DO 01 02 03 
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MCM10145 

LSUFFIX 
CERAMIC PACKAGE 

CASE 620 

FSUFFIX 
CERAMIC PACKAGE 

CASE 650 

PIN ASSIGNMENT 

01 

00 02 

CS 03 

01 

DO 03 

A3 02 

A2 AO 

VEE A1 

PIN NOTATION 

16 

15 

14 

13 

12 

11 

10 

es Chip Select Input 
AD thru A3 Address Inputs 
DO thru 03 Data Inputs 
00 thru 03 Data Outputs 
WE Write Enable Input 

TRUTH TABLE 

MODE INPUT OUTPUT 

CS WE Dn On 

WriteilO" L L L L 

Write "1" L L H L 

Read L H q, Q 

Disabled H q, q, L 

q, ~ Don't Care. 



MCM10145 

FUNCTIONAL DESCRIPTION: 
The MCM10145 is a 16 word x 4·bit RAM. Bit selec· 

tion is achieved by means of a 4·bit address AO thru A3. 
The active·low chip select allows memory expansion up 

to 32 words. The fast chip select access time allows 
memory expansion without affecting system performance. 

The operating mode of the RAM (CS input low) is 
controlled by the WE input. With WE low the chip is 

in the write mode-the output is low and the data present 
at Dn is stored at the selected address. With WE high the 
chip is in the read mode-the data state at the selected 
memory location is presented non·inverted at On. 

ABSOLUTE MAXIMUM RATINGS 
Rating Symbol Value Unit 

Power Supply Voltage (VCC = 0) VEE -8 to 0 Vdc 

Base Input Voltage (VCC = 0) Vin o to VEE Vdc 

OutPut Source Current - Continuous 10 < 50 mAde 

-- Surge < 100 

Junction Operating Temperature TJ < 165 °c 
Storage Temperature Range Tstg -55to+150 °c 

Permanent device damage may occur If ABSOLUTE MAXIMUM RATINGS are exceeded. 

DC TEST VOL TAGE VALUES 

(Volts) 

Test 

Temperature VIHmax VILmin VIHAmin VILAmax VEE 

OOC -0.840 -1.870 -1.145 -1.490 -5.2 

+25 0 C -0.810 -1.850 -1.105 -1.4 75 -5.2 

+750 C -0.720 -1.830 -1.045 -1.450 -5.2 

MCM10145 Test Limits 

OOC +250 C +75OC 

DC Characteristics Symbol Min Max Min Max Min Max 

Power Supply Drain Current lEE 130 125 120 

Input Current High lin H 220 220 220 

Input Current Low lin L 0.5 0.5 0.3 

Logic "1" VOH -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 
Output Voltage 

Logic "0" VOL -1.870 -1.665 -1.850 -1.650 -1.830 -1.625 
Output Voltage 

Logic "1" VOHA -1.020 -0.980 ~0.920 

Threshold Voltage 

Logic "0" VOLA -1.645 -1.630 -1.605 
Threshold Voltage 
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ELECTRICAL CHARACTERISTICS 

Each MECL Memory' circuit has been de· 
signed to meet the de and ac specifications 
shown in the test table. after thermal e4ui· 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. 

Unit Conditions 

mAde Typ lEE @ 250 C = 90 rnA 
All outputs and inputs open. 

Measure pin 8. 

!-lAde Test one input at a time. all 

other inputs are open. 

Vin = VIH. 

/JAde Test one input at a time. all 

other inputs are open. 

Vin" VIL· 

Vdc Load 50 n to -2.0 V 

Vdc 

Vdc Threshold testing is performed 

and guaranteed on one input at 

Vdc a time. Vin = VIHA or VILA-
Load 50 n to -2.0 V. 



MCM10145 

SWITCHING CHARACTERISTICS(T A = 0° to + 75°C, VEE - 5.2 Vdc ± 5°; Output Load see Figure 1 ; see Note 2.) 
Test Limits 

Characteristic Symbol Min Typ Max Unit Conditions 

Read Mode See Figures 2 and 3. 
Chip Select Access Time tACS 2.0 4.5 8.0 ns Measured from 50% of input to 50% of 
Chip ~elect Recovery Time tRCS 2.0 5.0 8.0 ns output. See Note 1. 
Address Access Time tAA 4.0 10 15 ns 

Write Mode 
Write Pulse Width tw 8.0 - - ns tWSA = 5 ns 
Data Setup Time Prior to Write tWSD 0 -6.0 - ns Measured at 50% of input to 50% of 
Data Hold Time After Write tWHD 3.0 0 - ns output. 
Address Setup Time Prior to Write tWSA 5.0 1.0 - ns tw = 8 ns. See Figure 4. 
Address Hold Time After Write tWHA 1.0 -3.0 - ns 
Chip Select Setup Time Prior to Write tWSCS 0 -5.0 - ns 
Chip Select Hold Time After Write tWHCS 0 -6.0 - ns 
Write Disable Time tws 2.0 5.0 8.0 ns 
Write Recovery Time tWR 2:0 5.0 8.0 ns 

Chip Enable Strobe Mode 
Data Setup Prior to Chip Select tCSD 0 -6.0 - ns Guaranteed but not tested on standard 
Write Enable Setup Prior to Chip tcsw 0 -3.0 - ns product. See Figure 5. 

Select 
Address Setup Prior to Chip Select tCSA 0 -3.0 - ns 
Data Hold Time After Chip Select tCHD 2.0 -1.0 - ns 
Write Enable Hold Time After Chip tCHW 0 -6.0 - ns 

Select 
Address Hold Time After Chip Select tCHA 4.0 -1.0 - ns 
Chip Select Minimum Pulse Width tcs 18 12 - ns 

Rise and Fall Time Measured between 20% and 80% points. 
Address to Output tr.tf 1.5 3.0 7.0 ns 
CS to Output t r• tt 1.5 3.0 5.0 ns 

Capacitance 
Input Capacitance Cin - 4.0 6.0 pF 
Output Capacitance Cout - 5.0 8.0 pF 

Notes. 
1. The maximum Address Access Time is guaranteed to be the worst-case bit in the memory. 
2. For proper use of MECL Memories in a system environment. consult MECL System Design Handbook. 

Vcc 

FIGURE 1 - SWITCHING TIME TEST CIRCUIT 

0'''' I---~I 
-

I I I CE 00 - I 
AO 

I A1 
I A2 I - I 01 

Input Pulse I 
A3 I TIVO"' tr = tf = 2.0 ± 0.2ns 00 

(20 to 80%) - I Q2 
01 I HT lCL - I 

I 
02 I VIH = -0.9 V 03 _ 03 ..... -2.0 V - WE I 

.. 
VIL = -1.7 V I I -

L __ QJ 
· J ,." ., 

Unused outputs connected to a 50-ohm resistor to ground. 
A II timing measurements referenced to 50% of input levels. VEE 
AT = 50 n 
CL .;; 5.0 pF (I ncluding Jig and Stray Capacitance) 
Delay should be derated 30 ps/pF for capacitive loads up to 50 pF. 
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MCM10145 

FIGURE 2 - CHIP SELECT ACCESS TIME FIGURE 3 - ADDRESS ACCESS TIME 

Address 

Dout °out 

FIGURE 4 - WRITE MODE 

Address 

Oout 

FIGURE 5 - CHIP ENABLE STROBE MODE 

~,J"------------"""I'- - --
A ----'1'-- __________ JI ___ _ 

~--~f-- tCHA 

Din -----+"". 

CS ----------~I 
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® MOTOROLA 

256 x l-BIT RANDOM ACCESS MEMORY 

The MCM10144 is a 256 word x 1-bit Read/Write Random 
Access Memory. Data is accessed or stored by means of an 8-bit 
address decoded on chip. It has a non-inverting data out, a separate 
data in line and 3 active-low chip select lines. It has a typical access 
time of 17 ns and is designed for high-speed scratch pad, control, 
cache, and buffer storage applications. 

• Typical Address Access Time = 17 ns 

• Typical Chip Select Access Time = 4.0 ns 

• Operating Temperature Range = 00 to +750 C 

• Open Emitter Output Permits Wired-OR for Easy Memory 
Expansion 

• 50 kD Input Pulldown Resistors on Chip Select 

• Power Dissipation Decreases with I ncreasing Temperature 

• Fully Compatible with MECL 10,000 Logic Family 

• Pin·for-Pin Replacement for F1 041 a 

BLOCK DIAGRAM 

D out eS1 

AO 
Gl ...... 

A1 " Gl aJ.'O 
., 0 

A2 ; ~ 
-CO 

4 
'ON 

A3 «~ 
'0-

9 5 
A4 3: 

A5 A6 A7 

CS2 eS3 

Gl '0::: 14 
I: " «aJ 

!= 
'i: to 
3:; 

13 0 

Vee = Pin 16 

VEE=Pin 8 
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WE 

Din 

MCMI0144 

LSUFFIX 
CERAMIC PACKAGE 

CASE 620 

4 

8 

es 

F SUFFIX 
CERAMIC PACKAGE 

CASE 650 

PIN ASSIGNMENT 

AO Vee 

A1 Dout 

A2 WE 

A3 Din 

eS1 A7 

eS2 A6 

eS3 A5 

VEE A4 

PIN NOTATION 

16 

15 

14 

13 

12 

11 

10 

AO thru A7 

Din 

Chip Select Input 

Address Inputs 

Data Input 

Dout Data Output 

WE Write Enable Input 

TRUTH TABLE 

MODE INPUT 

CS· WE Din 

Write '·0" L L L 

Write "1" L L H 

Read L H q, 

Disabled H q, q, 

·cs = CS1 + CS2 + CS3 q, = Don't Care. 

OUTPUT 

Dolit 

L 

L 

Q 

L 



MCM10144 

FUNCTIONAL DESCRIPTION: 
The MCM10144 is a 256 word x 1-bit RAM_ Bit selec­

tion is achieved by means of an 8-bit address AO thru A7. 
The active-low chip select allows memory expansion up 

to 2048 words. The fast chip select access time allows 
memory expansion without affecting system performance. 

The operating mode of the RAM (CS inputs low) is 
controlled by the WE input. With WE low the chip is 
in the write mode-the output is low and the data present 
at Din is stored at the selected address. With WE high the 
chip is in the read mode-the data state at the selected 
memory location is presented non-inverted at Dout. 

ABSOLUTE MAXIMUM RATINGS 
Rating Symbol Value Unit 

Power Supply Voltage (VCC = 0) VEE -8 to 0 Vdc 

Base Input Voltage (VCC = 0) Vin o to VEE Vdc 

Output Source Current - Continuous 10 < 50 mAdc 
- Surge < 100 

Junction Operating Temperature TJ < 165 °c 
Storage Temperature Range Tstg -55 to +150 °c 

Permanent device damage may occur If ABSOLUTE MAXIMUM RATINGS are exceeded. 

DC TEST VOLTAGE VALUES 
(Volts) 

Test 
Temperature VIHmax VILmin VIHAmin VILAmax VEE 

OOC -0.840 -1.870 -1.145 -1.490 -5.2 

+250 C -0.810 -1.850 -1.1 05 -1.4 75 -5.2 

+750 C -0.720 -1.830 -1.045 -1.450 -5.2 

MCM10144 Test Limits 

oOe +250 C +750 C 

DC Characteristics Symbol Min Max Min Max Min Max 

Power Supply Drain Current lEE - 130 - 125 - 120 

Input Current High lin H - 220 - 220 - 220 

Input Current Low lin L 0.5 - 0.5 - 0.3 -

Logic "1" VOH -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 
Output Voltage 

Logic "0" VOL -1.870 -1.665 -1.850 -1.650 -1.830 -1.625 
Output Voltage 

Logic "1" VOHA -1.020 - -0.980 - -0.920 -
Threshold Voltage 

Logic "0" VOLA - -1.645 - -1.630 - -1.605 
Threshold Voltage 
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ELECTRICAL CHARACTERISTICS 
Each MECL Memory circuit has been de­
signed to meet the dc and ac specifications 
shown in the test table, after thermal equi· 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50·ohm resistor 
to -2.0 volts. 

Unit Conditions 

mAde Typ lEE @250 C = 90 mA 
All outPuts and inputs open. 
Measure pin 8. 

/lAde Test one input at a time, all 
other inputs are open. 

Vin; VIH. 

/lAde Test one input at a time, all 
other inputs are open. 

Yin = VIL· 

Vdc Load 50 51 to -2.0 V 

Vde 

Vdc Threshold testing is performed 
and guaranteed on one input at 

Vde a·time. Yin = VIHA or VILA· 
Load 50 51 to -2.0 V. 



MCM10144 

SWITCHING CHARACTERISTICS (TA = 0 0 to +750 C VEE = -5 2 Vdc + 5%' Output Load see Figure 1'see Note 1 & 3) -
Test Limits 

Characteristic Syinbol Min Typ Max Unit Condition's 
Read Mode ',' See Figures 2 and 3. 

Chip Select Access Time tACS 2.0 4.0 10 ns Measured from 50% of input to 50% of 
Chip Select Recovery Time tRCS 2.0 4.0 10 ns output. See Note 2. 
Address Access Time tAA 7.0 17 26 ns 

Write Mode 
Write Pulse Width tw 25 6.0 - ns tWSA = 8.0 ns 
Dab Setup Time Prior to Write tWSD 2.0 -3.0 - ns Measured at 50% of input to 50% of 
Data Hold Time After Write tWHD 2.0 -3.0 - ns output. 
Address Setup Time Prior to Write tWSA 8.0 0 - ns tw = 25 ns. See Figure 4. 
Address Hold Time After Write tWHA 0.0 -4.0 - ns 
Chip Select Setup Time Prior to Write tWSCS 2.0 -3.0 - ns 
Chip Select Hold Time After Write tWHCS 2.0 -3.0 - ns 
Write Disable Time tws 2.5 5.0 10 ns 
Write Recovery Time tWR 2.5 5.0 10 ns 

Rise and Fall Time Measured between 20% and 80% points. 
Output Rise and Fall Time t r. tf 1.5 3.0 7.0 ns When driven from Address inputs, 
Output Rise and Fall Time tr.tf 1.5 3.0 5.0 ns When driven from CS or WE inputs. 

Capacitance 
Input Capacitance Cin - 4.0 5.0 pF 
Output Capacitance Cout - 7.0 8.0 pF 

Notes: (1) Contact your Motorola Sales Representative for details if extended temperature operation is desired. 

(2) The maximum Address Access Time is guaranteed to be the Worst·Case Bit i~ the Memory. 
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...... 
...... 
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...... 
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..... 

...... 

(3) For proper use of MECl Memories in a system environment. consult: "MECl System Design Handbook." 

FIGURE 1 - SWITCHING TIME TEST CIRCUIT 

Vee = Gnd 

r---------l~----1 
1 
1 

61 , 
51 7 

I· 1 A~Sl eS2 eS3 
i 2 

Al 
I 3 

A2 , 4 
I 9 

A3 
A4 

I 10 
AS 

11 15 
A6 Dout 

I 12 , A7 
,RT I 

I I 

el ± 
) I 1 

! 13 
,-2.0 V 

Din I 
I WE I 

! 114 I 
I 

L---------811~·~:, 

! -5~VdC 

INPUT LEVELS 

tr = tf = 2.0 ns typo 

All timing measurements referenced to SO% of input levels . 

RT = 50n 
eL ,;; 5.0 pF (including jig and. stray capacitance) 

Delay should be derated 30 ps/pF for capacitive load up to 50 pF 
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MCM10144 

FIGURE 2 - CHIP SELECT ACCESS TIME 

Dout 

FIGURE 3 - ADDRESS ACCESS TIME 

Address 

Dout 

FIGURE 4 - WRITE MODE 

Address 

Dout fo4---- tWSA --_~ 

tws 
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® MOTOROLA 

256 x '-BIT RANDOM ACCESS MEMORY 

The MCM 1 0152 is a 256 word x l-bit Read/Write Random 

Access Memory. Data is accessed or stored by means of an 8-bit 

address decoded on chip. It has a non-inverting data out, a separate 

data 'in line and 3 active-low chip select lines. It has a typical access 

time of 11 ns and is designed for high-speed scratch pad,control, 

cache, and buffer storage applications. 

• Typical Address Access Time = 11 ns 

• Typical Chip Select Access Time= 4.0 ns 

• Operating Temperature Range = 00 to + 75°C 

• Open Emitter Output Permits Wired·OR for Easy Memory 
Expansion 

• 50 kSl Input Pulldown Resistors on All Inputs 

• Power Dissipation Decreases with Increasing Temperature 

• Fully Compatible with MECL 10,000 Logic Family 

AO 

'" - ~ 
A1 " '" aJ'O 

A2 3 ~ ~ 
-CO 

4 
'ON 

A3 «~ 
'O~ 

0 
A4 ~ 

BLOCK DIAGRAM 

CS1 CS2 CS3 

A5 A6 A7 

'" '0::: 14 c " «aJ 

~.:: 
';: ttl 

~1ii 
13 0 

Vec; Pin 16 

VEE; Pin 8 

WE 

Din 
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MCM10152 

LSUFFIX 
CERAMIC PACKAGE 

CASE 620 

8 

CS 

FSUFFIX 
CERAMIC PACKAGE 

CASE 650 

PIN ASSIGNMENT 

AO VCC 

A1 Dout 

A2 WE 

A3 Din 

CS1 A7 

CS2 A6 

CS3 A5 

VEE A4 

PIN NOTATION 

16 

15 

14 

13 

12 

11 

10 

AO thru A7 

Din 

Chip Select Input 

Address Inputs 

Data Input 

Dout Data Output 

WE Write Enable Input 

TRUTH TABLE 

MODE INPUT 

CS· WE Din 

Write "0" L L L 

Write "1" L L H 

Read L H Q> 

Disabled H Q> Q> 

·cs ; CS1 + CS2 + CS3 Q>; Don't Care. 

OUTPUT 

D out 

L 

L 

Q 

L 



MCM10152 

FUNCTIONAL DESCRIPTION: 
The MCM10152'is a 256 word x 1-bit RAM. Bit selec­

tion is achieved by means of an 8-bit address AO thru A7. 
The active-low chip select allows memory expansion up 

to 2048 words. The fast chip select access time allows 
memory expansion without affecting system performance. 

The operating mode of the RAM (CS inputs low) is 
controlled by the WE input. With WE low the chip is 
in the write mode-the output is low and the data present 
at Din is stored at the selected address, With WE high the 
chip is in the read mode-the data state at the selected 
memory location is presented non-inverted at Dout ' 

ABSOLUTE MAXIMUM RATINGS 
Rating Symbol Value Unit 

Power Supply Voltage (VCC = 0) VEE -8 to 0 Vdc 

Base Input Voltage (VCC = 0) Vin o to VEE Vdc 

Output Source Current - Continuous 10 < 50 mAdc 

- Surge < 100 

Junction Operating Temperature TJ < 165 °c 
Storage Temperature Range T stg -55to+150 °c 

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 

DC TEST VOLTAGE VALUES 
(Volts) 

Test 
Temperature VIHmax VILmin VIHAmin VILAmax VEE 

OOC -0.840 -1.870 -1.145 -1.490 -5.2 

+250 C -0.810 -1.850 -1.105 -1.4 75 -5.2 

+750 C -0.720 -1.830 -1.045 -1.450 -5.2 

MCM10152 Test Limits 

OoC +250 C +750 C 

DC Characteristics Symbol Min Max Min Max Min Max 

Power Supply Drain Current lEE 135 130 125 

Input Current High lin H 220 220 220 

Input Current Low lin L 0.5 0.5 0.3 

Logic "1" VOH -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 
Output Voltage 

Logic "0" VOL -1.870 -1.665 -1.850 -1.650 -1.830 -1.625 
Output Voltage 

Logic "1" VOHA -1.020 -0.980 -0.920 
Threshold Voltage 

Logic "0" VOLA -1.645 -1.630 -1.605 
Threshold Voltage 

10-19 

E LECTRI CAL CHARACTERISTICS 

Each MECL Memory circuit has been de· 
signed to meet the dc and ac specifications 
shown in the test table. after thermal equi· 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. 

Unit Conditions 

mAdc Typ lEE @ 250 C -110 mA 
All outputs and inputs open. 
Measure pin 8. 

iJAdc Test one input at a time. all 
other inputs are open. 

Vin = VIH. 

iJAdc Test one input at a time. all 
other inputs are open. 

Vin ~ VIL· 

Vdc Load 50 n to -2.0 V 

Vdc 

Vdc Threshold testing is performed 
and guaranteed on one input at 

Vdc a time. Vin = VIHA orVILA· 
Load 50 n to -2.0 V. 



MCM10152 

SWITCHING CHARACTERISTICS (TA = 00 to +750 C. vEE = -5.2 Vdc ± 5%; Output Load see Figure 1; see'Note 1 & 3.) 

Test Limits 

Characteristic 'Symbol Min Typ Max Unit Conditions 

Read Mode See Figures 2 and 3. 
Chip Select Access Time tACS 2.0 4.0 7,5 ns Measured from 50% of input to 50% of 
Chip Select Recovery Time tRCS 2.0 4.0 7.5 ns output. See Note 2. 
Address Access Time tAA 7.0 11 15 ns 

Write Mode 
Write Pulse Width tw 10 6.0 ns tWSA = 5.0 ns 
Data Setup Time Prior to Write tWSD 2.0 -3.0 ns Measured at 50% of input to 50% of 
Data Hold Time After Write tWHD 2.0 -2.0 ns output. 
Address Setup Time Prior to Write tWSA 5.0 3.0 ns tW=10ns. See Figure 4. 
Address Hold Time After Write tWHA 3.0 0 ns 
Chip Select Setup Time Prior to Write tWSCS 2.0 -3.0 ns 
Chip Select Hold Time After Write tWHCS 2.0 -3.0 ns 
Write Disable Time tws 2.5 5.0 7.5 ns 
Write Recovery Time tWR 2.5 5.0 7.5 ns 

Rise and Fall Time Measured between 20% and 80% points. 
Output Rise and Fall Time t r• If 1.5 3.0 5.0 ns 

Capacitance 
I nput Capacitance Cin 4.0 5.0 pF 
Output Capacitance Cout 7.0 8.0 pF 

Notes (1) Contact your Motorola Sales Representative for details if extended temperature operation is desired. 

(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 

(3) For proper use of MECL Memories in a system environment. consult "MECL System Design Handbook." 

FIGURE 1 - SWITCHING TIME TEST CIRCUIT 

Vee = Gnd 
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1-5;vdc 

eli 

INPUT LEVELS 

tr = tf = 2.0 ns typo 

All timing measurements refer'enced to 50% of input levels. 

RT = 50 n 
CL '" 5.0 pF(including jig and stray capacitance) 

Delay should be derated 30 ps/pF for capacitive load up to 50 pF 
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MCM10152 

FIGURE 2 - CHIP SELECT ACCESS TIME 

Dout 

FIGURE 3 - ADDRESS ACCESS TIME 

Address 

Dout 

FIGURE 4 - WRITE MODE 

Address 

Dout 14---- tWSA -----lI~ 

tws 
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® MOTOROLA 

1024 x 1-BIT RANDOM ACCESS MEMORY 

The MCM10415 is a 1024-bit ReadlWrite Random Access Mem­
ory organized 1024 words by 1 bit. Data is selected or stored by 
means of a 1O-bit address (AO through AS) decoded on the chip. 
The chip is designed with a separate data in line, a noninverting 
data output, and an active-low chip select. 

This device is designed for use in high-speed scratch pad, con­
trol, cache and buffer storage applications. 

• Address Access Time: MCM10415-20 
MCM10415-15 

• Fully Compatible with MECL 10K/10KH 

• Temperature Range of 0° to 75°C 

20 ns (Max) 
15ns (Max) 

• Emitter-Follower Output Permits Full Wire-ORing 

• Power Dissipation Decreases with Increasing Temperature 

AO 
2 
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3 
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... Q) 

A1 "0"0 
"0 0 

4 <{ () 

A2 
Q) "Ee 

5 
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A3 ~~ 
N ::J 

6 ~CIl 
A4 

VEE = Pin 8 
VCC = Pin 16 

BLOCK DIAGRAM 

Dout 

a; 
WE "0:1: 

13 c: ::J 
<{OJ 

~E 
.~ co 
~1ii Din Cl 15 

A5 A6 A7 A8 A9 
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MCM10415·15 
MCM10415·20 

MECt 
1024-BIT RANDOM 
ACCESS MEMORY 

,.... 
~·'ftrY1!IfV U U L SUFFIX 

CERAMIC PACKAGE 
CASE 620 

F SUFFIX 
CERAMIC PACKAGE 

CASE 650 

ORDERING INFORMATION 
Suffix Denotes 

MCM10415L 15 - Ceramic Dual-in-Line Package 
MCM10415F15 - Ceramic Flat Package 
MCM10415L20 - Ceramic Dual-in-Line Package 
MCM10415F20 - Ceramic Flat Package 

CS 

4 

5 
6 

7 

8 

AO to AS 

Din 

Dout 
WE 

PIN ASSIGNMENT 

PIN DESIGNATION 

16 

15 

14 

13 

12 

11 

10 

9 

Chip Select Input 

Address Inputs 

Data Inputs 

Data Output 

Write Enable Input 



MCM10415·15. MCM10415·20 

FUNCTIONAL DESCRIPTION: 
This device is a 1024 x 1-bit RAM. Bit selection is 

achieved by means of a 10-bit address, AO to A9. 
The active-low chip select is provided for memory 

expansion up to 2048 words. 
The operating mode of the RAM (CS input low) is 

controlled by the WE input. With WE low, the chip is in 
the write mode, the output, Dout, is low and the data 
state present at Din is stored at the selected address. 
With WE high, the chip is in the read mode and the data 
stored at the selected memory location will be pre­
sented noninverted at Dout. (See Truth Table) 

ABSOLUTE MAXIMUM RATINGS 

Rating Symbol 

Power Supply Voltage (VCC = 0) VEE 

Base Input Voltage (VCC = 0) Vin 

Output Source Current - Continuous 10 
- Surge 

Junction Operating Temperature TJ 

Storage Temperature Range Tst~ 

Value 

-8 to 0 

o to VEE 

<50 
<100 

<165 

- 55 to + 150 

DC TEST VOLTAGE VALUES 
(Volts) 

Test 
Temperature VIHmax VILmin VIHAmin VILAmax 

O°C -0.840 -1.870 -1.145 -1.490 

+ 25°C -0.810 -1.850 -1.105 -1.475 

+ 75°C -0.720 -1.830 -1.045 -1.450 

ELECTRICAL CHARACTERISTICS 

TRUTH TABLE 

MODE INPUT OUTPUT 

CS WE Din Dout 

Write "0" L L L L 

Write "1" L L H L 

Read L H cP Q 

Disabled H cP cP L 

cP = Don't Care. 

Unit 

Vdc 

Vdc 

mAde 

°c 
°c 

VEE 

-5.2 

-5.2 

-5.2 

Each MECL Memory circuit has been designed to meet the dc and ac specifications shown in thetest table, after thermal 
equilibrium has been established. The circuit is in a test socket or.mounted on a printed circuit board and transverse 
air flow greater than 500 Ifpm is maintained. Outputs are terminated through a 50-ohm resistor to - 2.0 volts. 

MCM10415 Test Limits 

O°C + 25°C + 75°C 

DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions 

Power Supply Drain lEE - 150 - 145 - 125 mAdc Typ lEE @ 25°C = 100 mA 
Current All outputs and inputs open. 

Measure Pin 8. 

Input Current High linH - 220 - 220 - 220 /-LAdc Test one input at a time, all 
other inputs are open. 
Vin = VIH· 

Input Current Low linL 0.5 - 0.5 - 0.3 - /-LAdc Test one input at atime, all 
(CS only) other inputs are open. 

Input Curent Low -50 -50 -50 Vin = VIL· 
(All Others) 

Logic "1" VOH -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 Vdc Load 50 n to -2.0 V 
Output Voltage 

Logic "0" VOL -1.870 -1.665 -1.850 -1.650 -1.830 -1.625 Vdc 
Output Voltage 

Logic "1" VOHA -1.020 - -0.980 - -0.920 - Vdc Threshold testing is 
Threshold Voltage performed and guaranteed 

Logic "0" VOLA - -1.645 - -1.630 - -1.605 Vdc on one input at a time. 

Threshold Voltage Vin = VIHA or VILA· 
Load 50 n to - 2.0 V. 
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MCM10415·15 • MCM10415·20 

Guaranteed with VEE = - 5.2 Vdc ± 5.0%, T A = O°C to 75°C (see Note 1). Output Load see Figure 1. 

MCM10415-20 MCM10415-15 

Characteristic Symbol Min Max Min Max Unit Conditions 

Read Mode See Figures 2 and 3. 

Chip Select Access Time tACS - 8.0 - 7.0 ns Measured at 50% of input to 50% of 
output. 

Chip Select Recovery Time tRCS - 8.0 - 7.0 ns See Note 2. 
Address Access Time tAA - 20 - 15 ns 

Write Mode See Figure 4. 

Write Pulse Width tw 14 - 12 - ns tWSA = 3.0 ns - MCM10415-20 
(To guarantee writing) tWSA = 2.0 ns - MCM10415-15 

Measured at 50% of input to 50% of 
output. 

Data Setup Time Prior to Write tWSD 3.0 - 2.0 - ns 
Data Hold Time After Write tWHD 3.0 - 1.0 - ns 
Address Setup Time Prior to Write tWSA 3.0 - 2.0 - ns tw = 14 ns - MCM10415-20 

tw = 12 ns - MCM10415-15 
Address Hold Time After Write tWHA 3.0 - 1.0 - ns 
Chip Select Setup Time Prior to Write tWSCS 3.0 - 2.0 - ns 
Chip Select Hold Time After Write tWHCS 3.0 - 1.0 - ns 
Write Disable Time tws - 8.0 - 7.0 ns 
Write Recovery Time tWR - 8.0 - 7.0 ns 

Rise and Fa" Time Measured between 20% and 80% 
points. 

Output Rise and Fa" Time tr,tf 1.5 4.0 1.5 4.0 ns When driven from CS or WE inputs. 
Output Rise and Fa" Time tr, tf 1.5 8.0 1.5 8.0 ns When driven from Address inputs. 

Capacitance Measured with a pulse technique. 
See Note 4. 

Input Lead Capacitance Cin - 5.0 - 5.0 pF 
Output Lead Capacitance Cout - S.O - S.O pF 

Notes: 
(1) Contact your Motorola Sales Representative for details if extended temperature operation is desired. 
(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 
(3) For proper use of MECL Memories in a System environment, consult: "MECL System Design Handbook." 
(4) Typical ratings are 3.0 pF for Cin and 5.0 pF for Couto 

AO CS 
A1 

A2 

A3 

A4 

A5 

A6 

A7 
AS 
A9 

0.Q1 p.F 1 

FIGURE 1 - SWITCHING TEST CIRCUIT AND WAVEFORMS 

TESTING CONDITIONS 

MCM10415 

Dout 

VEE RT 

-2.0 V 

INPUT LEVELS 

INPUT LEVELS 

A" Timing Measurements Referenced to 50% of Input Levels 
CL "" 5.0 pF including Jig and Stray Capacitance 
RT = 50 n 

For Capacitance Loading"" 50 pF, Delay Should be 
Derated by 30 ps/pF 
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@ MOTOROLA 

Advance Information 

218 x 4·BIT RANDOM ACCESS MEMORY 

The MCM10422 Is a hlgh·speed 1024·blt ReadlWrlte RAM or· 
ganlzed 256 words by 4 bits, designed for high speed scratch pad, 
control, cache, and buffer storage applications. Four independent 
actlve·low Block Selects permit use In 1024 x 1 and 512 x 2·bit 
appllcetlons. It has full address decoding on chip, separate data 
Inputs, nonlnvertlng data outputs, and an active·lowWrite Enable. 

• Address Access Time: 
MCM10422·15 15 ns (Max) 
MCM10422·10 10 ns iMax) 

• Power Dissipation Decreeses with Increasing Temperature 

• Fully Compatible with MECL 10K and 10KH 

• Operating Temperature Range O°C to 75°C 

• Four Independent Block Selects 
• Emitter-Follower Outputs Permits Full Wire-OR'ing 

• Stanrlard 24-Pin, 400 Mil Wide, Dual In-Line Package 

ABSOLUTE MAXIMUM RATINGS 

Rating Symbol 

Power Supply Voltage (Vec ~~ 01 VEE 

Base Input Voltage (VCC = 01 Vin 

Output Source Current 10 

Junction Operating Temperature TJ 

Storage Temperature Range Tstg 

BLOCK DIAGRAM 

(II 

Al e~ 

A2 
~ ~ 
~Q o ... 
a::~ 
N ::I 

17 ~m 
A4 

Vee = Pin 24 
Vceo = Pin 1 
VEE = Pin 12 

02 03 

10 

AS A6 

Value 

-8 to 0 

o to VEE 

< 50 

< 165 

-65 to +150 

04 

A7 

Unit 

Vd.: 

Vdc 

mAdc 

°c 

°C 

This document contains info'rmation on a new product. Specifications and information herein 
are subject to change without notice. 
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MCM10422·10 
MCM10422·15 

MECL 

258 X 4·BIT RANDOM 
ACCESS MEMORY 

- L SUFFIX 
CERAMIC PACKAGE 

CASE 748-01 

ORDERING INFORMATION 
Suffix Denotes 

MCM10422L 10 - Ceramic Dual-in-Line Package 
MCM10422L 15 - Ceramic Dual-in-Line Package 

BS' 
AO 

4 

6 

7 

8 

9 

10 

11 

12 

MODE 

Write "0" 

Write "'" 
Read 

Block 
Disabled 

PIN ASSIGNMENT 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

'4 
13 

PIN DESIGNATION 

BS4 Block Select Inputs 
A7 Address Inputs 

Data Inputs 

Data Outputs 
Write Enable Input 

TRUTH TABLE 

INPUT OUTPUT 

BSn WE Din Oout 

L L L L 

L L H L 

L H <I> 0 

H <I> <I> L 

<I> Don't Care NOTE: Blocks Enable Independently 



MCM10422 

Fu~cnONAL DESCRIPTION: 

This device is a 256 x 4-bit RAM. Word selection is 
achieved by means of an a-bit address, AO-A7. 

The operating mode of each block (BSn input low) is 
controlled by the WE input. With WE low, the block is 
in the write mode, the output Oout is low and the data 
state present a.!..Qjn is stored at the selected address in 
block n. With WE high, the block is in the read mode 
and the data stored at the selected memory location 
will be presented non-inverted at 0out. 

The'independent, active-low Block Selects and the 
wire-OR capability of the emitter-follower outputs per­
mit use as a 1024 x 1 or 512 x 2-bitRAM. For example, 
for use as a 1024 x 1-bit RAM tie all Din inputs together 
to form a single Din, wire-OR the Oout lines together 
to form a single 00ut line, and drive the Block Selects 
with a 1-of-4 low decoder. 

DC OPERATING CONDITIONS AND CHARACTERISTICS ELECTRICAL CHARACTERISTICS 

Test 
Temperature VIHmax 

O°C -0.840 

+ 25°C -0.810 

+ 75°C -0.720 

DC Characteristics 

Power Supply Drain Current, 

Input Current High 

Input Current Low 
(Block Selects) 

Input Current Low* 

Logic "1" 
Output Voltage 

Logic "0" 
Output Voltage 

Logic "1" 
Threshold Voltage 

Logic "0" 
Threshold Voltage 

DC TEST VOLTAGE VALUES 
(Volts) 

VILmin VIHAmln VILAmax 

-1.870 -1.145 -1.490 

-1.850 -1.105 -1.475 

-1.830 -1.045 -1.450 

VEE 

-5.2 

-5.2 

-5.2 

Each MECL Memory circuit has been 
designed to meet the dc and ac speci­
fications shown in the test table, after 
thermal equilibrium has been estab­
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 Ifpm 
is maintained. Outputs are terminated 
through a 50-ohm resistor to - 2.0 volts. 

MCM10422 Test Limits 

O°C + 25°C + 75°C 

Symbol Min Max Min Max Min Max Unit Conditions 

lEE - 200 - 195 - 185 mAdc All outputs and inputs open. 
Measure Pin 12. 

linH - 220 - 220 - 220 JLAdc Test one input at a time, all 
other inputs are open. 
Vin= V,H(max) 

linL 0.5 - 0.5 - 0.5 - JLAdc Test one input ata time, all 
other inputs are open. 

linL -50 - -50 - -50 - JLAdc Yin = V'L(min) 

VOH -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 Vdc Load 50 n to -2.0 V 

VOL -1.870 -1.665 -1.850 -1.650 -1.830 -.1.625 Vdc 

VOHA -1.020 - -0.980 - -0.920 - Vdc Threshold testing is 
performed and guaranteed 

VOLA - -1.645 - -1.630 .- -1.605 Vdc on one input at a time. 
Yin = V,HA or V,LA· 
Load 50 n to - 2.0 V. 

*Minimum limit equals the maximum negative current the driving Circuitry will be required to sink, 

(JJA (Junction to Ambient) 
(JJC 

Pickage Blown· I Stili (Junction to CI.e) 

L Suffix 35°CIW I 55°CIW 15°CIW 

, *600 linear ft. per minute blown air. 
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MCM10422 

FIGURE 1 - SWITCHING TEST CIRCUIT AND WAVEFORMS 

AO 

A1 
A2 

A3 

A4 

AS 

A6 

A7 

0.Q1 /oLF 

TESTING CONDITIONS 

WE 

Din 

MCM10422 

Oout 

VEE 

-5.2 V -2.0 V 

INPUT LEVELS 

INPUT LEVELS 

tr = tf = 2.0 ns Typ 

All Timing Measurements Referenced to 50% of Input Levels 
CL = 30 pF Capacitance Includes Scope And Test Fixture. 
RL = 50 n 

Delay Should be Derated by 30 ps/pF for Capacitive Loading 
Up To 50 pF. 

AC OPERATING CONDITIONS AND CHARACTERISTICS 
Guaranteed with VEE = -- 5.2 Vdc ± S.O%. T A = O°C to 75°C (see Note 1). Output Load see Figure 1. 

MCM10422-15 MCM10422-10 

Characterstic Symbol Min Max Min Max Unit Conditions 

Read Mode See Figures 2 and 3. 
Block Select Access Time tABS - 6.0 - 5.0 ns Measured at 50% of input 
Block Select Recovery Time tRBS - 6.0 - 5.0 ns to 50% of output. 
Address Access Time tAA - 15 - 10 ns See Note 1. 

Write Mode See Figure 4. 
Write Pulse Width tw 10 - 7.0 - ns tWSA = 2.0 ns. MCM10422-15 
(To guarantee writing) tWSA = 1.0 ns MCM10422-10 

Measured at 50% of input 
to 50% of output. 

Data Setup Time Prior to Write tWSD 1.0 - 1.0 - ns 
Data Hold Time After Write tWHD 4.0 - 2.0 - ns 
Address Setup Time Prior to Write tWSA 2.0 - 1.0 - ns tw = 10 ns MCM10422-15 

tw = 7.0 ns MCM10422-10 
Address Hold Time After Write tWHA 3.0 - 2.0 - ns 
Block Select Setup Time Prior to Write tWSBS 2.0 - 1.0 - ns 
Block Select Hold Time After Write tWHBS 3.0 - 2.0 - ns 
Write Disable Time tws - 5.0 - 5.0 ns 
Write Recovery Time tWR - 9.0 - 9.0 ns 

Rise and Fall Time TYPICAL Measured between 20% and 80% 
Output Rise and Fall Time tr• tf 2.0 ns points. 

Capacitance TYPICAL Measured with a pulse technique. 
Input Lead Capacitance Cin S.O pF 
Output Lead Capacitance Cout 5.0 pF 

Notes: 
(1) The maximum Address Acces. Time is guaranteed to be the Worst·Case Bit in the Memory, 
(2) For proper use of MECL Memories in 8 system environment. consult: "MECL Syatem Design Handbook," 
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MCM10422 

FIGURE 2 - BLOCK SELECT ACCESS TIME 

Block Select BSn 

tABS tRBS 

Ooutn 
Data Output 

FIGURE 3 - ADDRESS ACCESS TIME 

Address Input ·A t- tAA-1 

Data Output 
Ooutn :K5O

% 

FIGURE 4 - WRITE STROBE MODE 

Address Input A 

Block Select BSn 

Data Input 

Write Enable WE 

Data Output 
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Advance Information 

4096 x 1-81T RANDOM ACCESS MEMORY 

The MCM10470 is a 4096-bit ReadlWrite RAM organized for 
4096 words by 1 bit. Data is selected or stored by means of a 12-
bit address (AO through A 11) decoded on the chip. The chip is 
designed with a separate data-in line, a noninverting data output, 
and an active-low chip select. 

This device is designed for use in high-speed scratch pad,. con­
trol, cache and buffer storage applications. 

• Fully Compatible with MECL 10Kl10KH 

• Pin-for-Pin Compatible with the Industry's Standard 10470 

• Temperature Range of 0° to 75°C 

• Emitter-Follower Output Permits Full Wire-ORing 

• Power Dissipation Decreases with Increasing Temperature· 

• Address Access Time: MCM10470-25 25 ns (Max) 
MCM10470-15 15 ns (Max) 

ABSOLUTE MAXIMUM RATINGS 

Rating Symbol Value 

Power Supply Voltage (VCC = 0) VEE -8.0 to 0 

Base Input Voltage (VCC = 0) Vin o to VEE 

Output Source Current 10 -30 

Junction Operating Temperature TJ ,,;; 165 

Storage Temperature Range Tsta -65 to + 150 

BLOCK DIAGRAM 

AO 

A1 

4 
<II a; 

IU 
<II'C 

~~ 15 
A3 <-;;: 

~£ 
A4 -~ 

17 

AS 

WE 

°in 

Unit 

Vdc 

Vdc 

mAdc 

°c 
°c 

VEE - Pin 9 
Vee - Pin 18 

This document contains information on a new product Specification. and information herein are 
subject to change without notice. 
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MCM10470-15 
MCM10470-25 

MECL 

4096 X '-BIT 
RANDOM ACCESS MEMORY·. 

F SUFFIX 
CERAMIC PACKAGE 

CASE 747·01 

.. 

L SUFFIX 
CERAMIC PACKAGE 

CASE 680-06 

ORDERING INFORMATION 
Suffix Denotes 

MCM10470L 1.5 - Ceramic Dual-in-Line Package 
MCM10470F15 -- Ceramic Flat Package 
MCM10470L25 - Ceramic Dual-in-Line Package 
MCM10470F25 - Ceramic Flqt Package 

PIN ASSIGNMENT 

1 18 

2 17 

3 16· 
4 15 

5 14 

6 13 

7 12 

8 11 

9 10 

PIN DESIGNATION 

cs Chip Select 

AO·All Address Inputs 

We Write Enable 

Din Data Input 

Dout Data Output 

TRUTH TABLE 

MODE INPUT OUTPUT 

CS WE Din Dout 

Write "0" I. I. I. I. 

Write "'" I. I. H I. 

Read I. H q, a 
Diubled H q, q, I. 

<f> = Irrelevant 



MCM10470 

FUNCTIONAL DESCRIPTION: 
This device is a 4096 x 1-bit RAM. Bit selection is achieved by 

. means of a 12-bit address, AO to A 11. 
The active-low chip select is provided for memory expansion. 
The operating mode of the RAM ~ input low) is controlled by 

the WE input. With WE low, the chip is in the write mode, the out­
put, Dout, is low and the data state present at Din is stored at the 
selected address. With WE high, the chip is in the read mode and the 
data stored at the selected memory location will be presented non­
inverted at Dout. (See Truth Table) 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

DC TEST VOLTAGE VALUES 
(Volts) 

Tat 
T.mpereture VIHmex VILmin VIHAmin VILAmex 

OOC -0.840 -1.870 -1.145 -1.490 

+250 C -0.810 -1.850 -1.105 -1.475 

+750 C -0.720 -1.830 -1.045 -1.450 

VEE 

-5.2 

-5.2 

-5.2 

ELECTRICAL CHARACTERISTICS 

Each MECl Memory circuit has been designed 
to meet the dc and ac specifications shown in 
the test table, after thermal equilibrium has 
been .established. The circuit is in a test socket 
or mounted on a printed circuit board and trans­
verse air flow greater than 500 Ifpm is main­
tained. Outputs are terminated through a 50-
ohm resistor to -2.0 volts. 

MCM10470 Test Limits 

oOC +250 C +750 C 

DC Cherecteristics Symbol Min Max Min MIx Min Max Unit Conditions 

Power Supply Drain Current lEE - - - mAde 
MCM10470 - 205 - 200 - 190 All outputs and inputs open. 
MCM10470A - 205 - 200 - 190 Measure Pin 9. 

Input Current High linH - 220 - 220 - 220 /JAde Test one input at a time, all 
other inputs are open. 

Vin; VIH(max)· 
Input Current Low linl 0.5 - 0.5 - 0.3 - /JAde Test one input at a time, all 

Chip Select other inputs are open. 
Input Current Low' linl -50 - -50 - -50 - !lAde Vin; VIL(min)· 
Logic "1" VOH -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 Vde Load 50 n to -2.0 V 

Output Voltage 

Logic "0" VOL -1.870 -1.665 -1.850 -1.650 -1.830 -1.625 Vde 
Output Voltage 

Logic "1" VOHA -1.020 - -0.980 - -0.920 - Vde Threshold testing is performed 
Threshold Voltage and guaranteed on one input at 

Logic "0" VOLA - -1.645 - -1.630 - -1.605 Vde a time. Vin = VIHA or VILA. 

Threshold Voltage Load 50 n to -2.0 V. 

• Minimum limit equals the maximum negatlva current the drlvlni circuitry will bllJequlred to link. 
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MCM10470 

FIGURE 1 - SWITCHING TEST CIRCUIT AND WAVEFORMS 

TESTING CONDITIONS 

AO 

A1 

A2 

A3 

A4 

A5 °out 

A6 

A7 
MCM10470 

AS 

A9 

A10 

A11 VEE 

-2.0 V 

INPUT LEVELS 

INPUT LEVELS 

tr = tf = 2.0 ns Typ. 

All Timing Meesurements Referenced to 50% of Input Levels 

CL .. 5.0 pF Including Jig and Stray Capacitance 

RT ·50 n 
Delay Should be Derated by 30 ps/pFfor Capacitive Loading 

Up To 50 pF. 

AC OPERATING CONDITIONS AND CHARACTERISTICS 
Guaranteed with VEE = - 5.2 Vdc ± 5.0%, T A = O°C to 75°C (see Note 1). Output Load see Figure 1. 

MCM 1 0470-25 MCM10470-15 

Characteristic Symbol Min Max Min Max Unit 

Read Mode 
Chip Select Access Time tACS - 10 - 8.0 ns 
Chip Select Recovery Time tRCS - 10 - 8.0 ns 
Address Access Time tAA - 25 - 15 ns 

Write Mode 
Write Pulse Width tw 25 - 15 - ns 
(To guarantee writing) 

Data Setup Time Prior to Write tWSD 2.0 - 2.0 - ns 
Data Hold Time After Write tWHD 2.0 - 2.0 - ns 
Address Setup Time Prior to Write tWSA 3.0 - 3.0 - ns 

Address Hold Time After Write tWHA 2.0 - 2.0 - ns 
Chip Select Setup Time Prior to Write tWSCS 2.0 - 2.0 - ns 
Chip Select Hold Time After Write tWHCS 2.0 - 2.0 - ns 
Write Disable Time tws - 10 - 8.0 ns 
Write Recovery Time twR - 10 - 8.0 ns 

Rise and Fall Time Typical 

Output Rise and Fall Time tr, tf 2.0 ns 

Capacitance Typical 

Input Lead Capacitance Cin 3.0 pF 
Output ~ead Capacitance Cout 5.0 pF 

Notes: 
(1) Contact your Motorola Sales Representative for details if extended temperature operation is desired. 
(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 

Conditions 

See Figures 2 and 3. 
Measured at 50% of input to 50% 
of output. 
See Note 2. 

See Figure 4. 
tWSA = 3.0 ns MCM10470-25 
tWSA = 3.0 ns MCM10470-15 
Measured at 50% of input to 50% of 
output. 

tw = 25 ns MCM10470-25 
tw = 15 ns MCM10470-15 

Measured between 20% and 80% 
points. 

Measured with a pulse technique. 

(3) For proper use of MECL Memories in a system environment. consult: "MECL System Design Handbook." 
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MCM10470 

FIGURE 2 - CHIP SELECT ACCESS TIME 

D~~---tA-C""~ . ~,-Fl_C_S ___ _ 

FIGURE 3 - ADDRESS ACCESS TIME 

Address Input A -€'AA=1_ 
____________________ ~_J ~5_0_% __________________ ___ Dout 

Date Output 

FIGURE 4 - WRITE STROBE MODE 

Address Input A 

Data Input Din 

Write Enable WE 

Data Output 00ut 
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Advance Information 

1024 x 4-BIT RANDOM ACCESS MEMORY 
The MCM10474 is a 4096-bit ReadlWrite RAM organized for 

1024 words by 4 bits. Data is selected or stored by means of a 10-
bit address (AO through A9) decoded on the chip. The chip is 
designed with 4 separate data-in lines, 4 noninverting data out­
puts, and an active-low chip select. 

This device is designed for use in high-speed scratch pad, con­
trol, cache and buffer storage applications. 

• Fully Compatible with MECL 10Kl10KH 

• Pin-for-Pin Compatible with the Industry's Standard 10474 

• Temperature Range of 0° to 75°C 

• Emitter-Follower Output Permits Full Wire-DRing 

• Power Dissipation Decreases with Increasing Temperature 

• Address Access Time: MCM10474-25 25 ns (Max) 
MCM10474-15 15 ns (Max) 

• Chip Select Access Time: MCM10474-25 10 ns (Max) 
MCM10474-15 8.0 ns (Max) 

ABSOLUTE MAXIMUM RATINGS 

Rating Symbol Value Unit 

Power Supply Voltage (Vee = 0) VEE -S.O to 0 Vdc 

Base Input Voltage (Vee = 0) Vin o to VEE Vdc 

Output Source Current 10 <50 mAdc 

Junction Operating Temperature TJ .;; 165 °e 

Storage Temperature Range TSlg -65 to + 150 °e 

BLOCK DIAGRAM 

AO 

A1 

A2 

A3 

A4 

A5 

~ 
.~ 
0 
-.:: 
Q) 
'0 

8 
Q) 

0 
X 

CSo------l 

W£o------I 

A6 A7 AS A9 

I 
I 
I 
I 
I 
I 

Memory Cell Array 
I 
I 
I 
I 
I 
I 
I 

~r-_,-~r-~-~--r--r-~~ 

01 01 02 02 03 03 04 04 

This document contains information on a new product. Specifications and information herein 
are subject to change without notice. 
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MCM10474·15 
MCM10474·25 

MECL 

1024 X 4 BIT 
RANDOM ACCESS MEMORY 

L SUFFIX 
CERAMIC PACKAGE 

CASE 74S-01 

ORDERING INFORMATION 
Suffix Denotes 

MCM10474L 15 - Ceramic Dual-in-Line Package 
MCM1 0474L25 - Ceramic Dual-in-Line Package 

PIN ASSIGNMENT 

PIN DESIGNATION 

CS Chip Select 

AO-A9 Address Inputs 

WE Write Enable 

Din Data Input 

Oout Data Output 

TRUTH TABLE 

MODE INPUT OUTPUT 

CS WE Din Dout 

Write "0" L L L L 

Write "1" L L H L 

Read L H II> DO 

Disabled H 4J II> L 

'" = Irrelevant 



MCM 1 0474 

FUNCTIONALDE~CRipTION: 
This device is a 1024 x 4-bit RAM. Bit selection is achieved by 

means of a 10-bit address, AO to AS. 
The active-low chip select is provided for memory expansion. 
The operating mode of the RAM (CS inp!Jt low) is controlled 

by the WE input. With WE low, the chip is in the write mode, the 
output, Qout, is low and the data state present at Din is stored at 
the selected address. With WE high, the chip is in the read mode 
and the data stored at the selected memory location will be pre­
sented noninverted at Couto (See Truth Table) 

DC OPERATING CONDITIONS AND CHARACTERISTICS 

DC TEST VOLTAGE VALUES 

(Vo'ts! 

Test 
Temperature. V'Hmax V'Lmin V'HAmin V'LAmax 

OOC -0.840· -1.870 -1.145 -1.490 

+250 C -0.810 -1.850 -1.105 -1.4 75 

+750 C -0.720 -1.830 -1.045 -1.450 

MCM10474 Test Limits 

OOC +250 C 

DC Characteris1ics Symbol Min· Max Min Max 

Power Supply Drain Current lEE - 200 195 

Input Current High 'inH - 220 - 220 

Input Current low 'inl 0.5 - 0.5 -
Chip Select 

Input Current low' 'inl -50 - -50 -
logic "1" VOH -1.000 -0.840 -0.960 ~0.810 

Output Voltage 

logic .. a" VOL -1.870 -1.665 -1.850 -1.650 
Output Voltage 

logic "1" VOHA -1.020 - -0.980 
Threshold Voltage 

logic "0" VOLA 
_. -1.645 .. -1.630 

Threshold Voltage 

VEE 

-5.2 

-5.2 

-5.2 

+750 C 

Min Max 

185 

.. 220 

0.3 

-50 -

-0.900 -0.720 

-1.830 -1.625 

-0.920 
..... 

-1.605 

• Minimum limit equals the m~xirt'um negative current the driving circuitry will be required to sink. 
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ELECTRICAL CHARACTERISTICS 

Each MECL Memory circuit has been designed 
to meet the dc and ac specifications shown in 
the test table, after thermal equilibrium has 
been established. The circuit is in a test socket 
or mounted on a printed circuit board and trans­
verse air flow greater than 500 Ifpm is main­
tained. Outputs are terminated through a 50-
ohm resistor to - 2.0 volts. 

Unit Conditions 

mAde 
All outputs and inputs open. 
Measure Pin 12. 

/JAde Test one input at a time', all 
other inputs are open. 

Yin V,H(max)' 

/JAde Test one input at a time, all 
other inputs are open. 

!JAde Yin V'L(min)' 

Vdc load 50 II to - 2.0 V 

Vdc 

Vdc Threshold testing is performed 
and guaranteed on one input at 

Vdc a time. Vin ' V,HA or VilA. 
load 50 II to -2.0 V. 



MCM10474 

FIGURE 1 - SWITCHING TEST CIRCUIT AND WAVEFORMS 

TESTING CONDITIONS 

Gnd 

Vec 

Oout t---~-., 

T
el 

-2.0 V = 

AC OPERATING CONDITIONS AND CHARACTERISTICS 

INPUT LEVELS 

INPUT LEVELS 

-0.9 V 

-1.7 V 

tr = tf = 2.5 ns Typ. ~ ~ tf 

All TimIng Measurenlents Referenced to 50% of Input Levels 

Cl = 30 pF including Jig and Stray Capacitance 
Rl = 50 n 

Guaranteed with VEE; -5.2 Vdc! 5.0%. TA = OOC to 75°C (see Note 1). OutPut Load see Figure 1. 

MCM10474·25 MCM10474·15 

Characteristic Symbol Min Max Min Max Unit Conditions 

Read Mode See Figures 2 and 3. 
Measured at 50% of input to 50% of 

Chip Select Access Time tACS - 10 - 8.0 ns output. 
Chip Select Recovery Time tRCS - 10 - B.O ns 
Address Access Time tAA - 25 - 15 ns 

Write Mode See Figure 4. 
Write Pulse Width tw 25 - 15 - ns tWSA = 8.0 ns MCM10474·25 
(To guarantee writing) tWSA = 3.0 ns MCM10474·15 

Measured at 50% of input to 50% of 
Data Setup Time Prior to Write tWSD 5.0 - 2.0 - ns output. 
Data Hold Time After Write tWHO 5.0 - 2.0 - ns tw = 25 ns MCM10474·25 
Address Setup Time Prior to Write tWSA 8.0 - 3.0 - ns tw = 15 ns MCM10474·15 
Address Hold Time After Write tWHA 5.0 - 2.0 - ns 
Chip Select Setup Time Prior to Write tWSCS 5.0 - 2.0 - ns 
Chip Select Hold Time After Write twHCS 5.0 - 2.0 - ns 
Write Disable Time tws - 10 - 8.0 ns 
Write Recovery Time tWR - 15 - 8.0 ns 

Rise and Fall Time Typical Measured between 20% and 80% 
Output Rise and Fall Time tr,tf 2.5 ns points. 

Capacitance Typical Measured with a pulse technique. 

Input Lead Capacitance Cin 4.0 pF 
Output Lead Capacitance Cout 7.0 pF 

Notes: 
(1) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 
(2) For proper use of MECL Memories in a system environment, consult: "MECL System Design Handbook." 
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MCM10474 

FIGURE 2 - CHIP SELECT ACCESS TIME 

Chip Select CS 

tACS tRCS 

Dout 
Data Output 

FIGURE 3 - ADDRESS ACCESS TIME 

Address Input A t''' ~tAA1 
Dout 

Data Output 
50% 

FIGURE 4 - WRITE STROBE MODE 

Address Input A 

Chip Select 

Data Input 

Write Enable 

Data Output 
Dout 
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® MOTOROLA 

128 x 1-BIT RANDOM ACCESS MEMORY 

The MCM1 0147 is a 128-word x 1-bit Read/Write Random Access 
Memory. Data is accessed or stored by means of a 7 -bit address 
decoded on chip. It has a non-inverting data out, a separate data in 
line and 2 active-low chip select lines. It. has a typical access time 
of 10 ns and is designed for high-speed scratch pads, control, cache, 
and buffer storage applications. 

• Typical Address Access Time = 10 ns 

• Typical Chip Select Access Time = 5.0 ns 

• Operating Temperature Range = 00 to +750 C 

• Open Emitter Output Permits Wired-OR for Easy Memory 

Expansion 
• 50 knlnput Pulldown Resistors on All Inputs 

• Power Dissipation Decreases with Increasing Temperature 

• Fully Compatible with MECL 10,000 Logic Family 

• Similar to F10405. 

BLOCK DIAGRAM 

AO .. 
Al ~ .. WE CD -0= 12 

~ 
c: ~ 

A2 
«CD 

-0 !; 
-0 ";: II 

A3 « ~'ii Din 
-0 0 11 
0 
~ 

V
CC1 

= Pin 1 

V
CC2 

= Pin 16 

A4 A5 A6 VEE = Pin 8 
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MODE 

MCM10147 

MECL 

128-BIT RANDOM ACCESS 
MEMORY 

CS 

LSUFFIX 
CERAMIC PACKAGE 

CASE 620 

F SUFFIX 
CERAMIC PACKAGE 

CASE 650 

PIN ASSIGNMENT 

V
CC1 V

CC2 16 

AO D 
out 15 

Al 
CS1 14 

A2 
CS2 

13 

A3 
WE 12 

A4 Din 11 

AS A6 10 

VEe N.C. 

PIN NOTATION 

Chip Select Input 

AO thru A6 Address Inputs 

D. Data Input 
In 

D out 
Data Output 

WE Write Enable Input 

TRUTH TABLE 

INPUT OUTPUT 

CS' WE Djn Dout 

Write "0" L L L L 

Write "1" L L H L 

Read L H tJ> a 
Disabled H tJ> tJ> L 

·cs = CSl + CS2 tJ> = Don't Care. 



MCM10147 

FUNCTIONAL DESCRIPTION: 
The MCM 10147 is a 128 word x 1-bit RAM. Bit selec­

tion is achieved by means of a 7-bit address AO thru A6. 
The active-low chip select allows memory expansion up 

to 512 words. The fast chip select access time allows 
memory expansion without affecting system performance. 

The operating mode of the RAM ICS inputs low) is 
controlled by the WE input. With WE low the chip is 
in the write mode-the output is low and the data present 
at Din is stored at the selected address. With WE high the 
chip is in the read mode-the data state at the selected 
memory location is presented non-inverted at Dout' 

ABSOLUTE MAXIMUM RATINGS 
Rating Symbol Value Unit 

Power Supply Voltage (VCC = 0) VEE -8 to 0 Vdc 

Base Input Voltage (VCC = 0) Vin o to VEE Vdc 

Output Source Current - Continuous '0 < 50 mAdc 
- Surge < 100 

Junction Operating Temperature TJ < 165 °c 
Storage Temperature Range Tstg -55 to +150 °c 

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 

DC TEST VOLTAGE VALUES 
(Volts) 

T"t 
Temperature V,Hmax VILmin VIHAmin VILAmax VEE 

OOC -0.840 -1.870 -1.145 -1.490 -5.2 

+250 C -0.810 -1.850 -1.105 -1.475 -5.2 

+750 C -0.720 -1.830 -1.045 .-1.450 -5.2 

MCM10144 Test Limits 

OOC +2SoC +7SoC 

DC Characteristics Symbol Min Max Min Max Min Max 

Power Supply Drain Current lEE - 105 - 100 - 95 

Input Current High lin H - 220 - 220 - 220 

Input Current Low lin L 0.5 - 0.5 - 0.3 -

Logic "1" VOH -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 
Output Voltage 

Logic "0" VOL -1.870 -1.665 -1.850 -1.650 -1.830 -1.625 
Output Voltage 

Logic "1" VOHA -1.020 - -0.980 - -0.920 -
Threshold Voltage 

Logic "0" VOLA - -1.645 - -1.630 - -1.605 
Threshold Voltage 
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ELECTRICAL CHARACTERISTICS 

Each MECL Memory circuit has been de· 
signed to meet the dc and ac specifications 
shown in the test table. after thermal equi· 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50·ohm resistor 
to -2.0 volts. 

Unit Conditions 

mAdc Typ lEE @ 250 C = 80 mA 
All outputs and inputs open. 
Measure pin 8. 

J.lAdc Test one input at a time. all 
other inputs are open. 

Vin= V'H. 

J.lAdc Test one input at a time. all 
other inputs are open. 

Vin = V,L· 

Vdc Load 50 n to -2.0 V 

Vdc 

Vdc Threshold testing is performed 
and guaranteed on one input at 

Vdc a time. Vin = V,HA or V,LA· 
Load 50 n to -2.0 V. 



MCM10147 

SWITCHING CHARACTERISTICS (TA = 00 to +750 C VEE = -5 2 Vdc ± 5%· Output Load see Figure 1; see Note 1 & 3.1 

Test Limits 

Characteristic Symbol Min Typ Max Unit Conditions 

Read Mode See Figures 2 and 3. 
Chip Select Access Time tACS 2.0 5.0 8.0 ns Measured from 50% of input to 50% of 
Chip Select Recovery Time tRCS 2.0 5.0 8.0 ns output. See Note 2. 
Address Access Time tAA 5.0 10 15 ns 

Write Mode 
Write Pulse Width tw 8.0 6.0 - ns tWSA = 4.0 ns 
Data Setup Time Prior to Write tWSD 1.0 -5.0 - ns 
Data Hold Time After Write tWHD 3.0 -2.0 - ns 
Address Setup Time Prior to Write tWSA 4.0 0 - ns tw = 8.0 ns. See Figure 4. 
Address Hold Time After Write tWHA 3.0 0 - ns 
Chip Select Setup Time Prior to Write tWSCS 1.0 -5.0 - ns 
Chip Select Hold Time After Write tWHCS 1.0 -5.0 - ns 
Write Disable Time tws 2.0 5.0 8.0 ns Measured at 50% of input to 50% 
Write Recovery Time tWR 2.0 5.0 8.0 ns of output. 

Rise and Fall Time Measured between 20% and 80% points. 
Output Rise and Fall Time tr.tf 1.5 3.0 5.0 ns 

Capacitance 
Input Capacitance Cin - 4.0 5.0 pF 
Output Capacitance Cout - 7.0 8.0 pF 

Notes: (1) Contact your Motorola Sales Representative for details if extended temperature operation is desired. 

(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory. 
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(3) For proper use of MECL Memories in a system environment. consult: "MECL System Design Handbook." 

FIGURE 1 - SWITCHING TIME TEST CIRCUIT 

Vee, = VeC2 = Gnd 

r---------J~----, 
I 
1 
I 

141 131 I 
1 2 A~S1 eS2 
I 3 

A1 
1 4 

A2 
I 5 

A3 
1 6 

A4 
I 7 

A5 
10 15 

A6 Dout 
I ell 1 IRT I 
I I ) I 1 
1 11 

1-2.0 V 
I Din I 
1 WE I 
I 112 I 

I 

L---------8f1:~~F 

1-5~vdc 
VEE 

INPUT LEVELS 

tr = tf = 2.0 ns typo 

All timing measurements referenced to 50% of input levels. 

RT = 50 n 
CL .;;; 5.0 pF (including jig and stray capacitance) 

Delay should be derated 30 ps/pF for capacitive load up to 50 pF 
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MCM10147 

FIGU~E 2 - CHIP SELECT ACCESS TIME 

Dout 

FIGURE 3 - ADDRESS ACCESS TIME 

Address 

D out 

FIGURE 4 - WRITE MODE 

Address 

Dout 

11·6 



® MOTOROLA 

AO 10 

A414 

256-BIT PROGRAMMABLE READ ONLY MEMORY 
(PROM) 

The MCM10139 is a 256-bit programmable read only memory 

(PROM). The circuit is organized as 32 words of 8 bits. Prior to 

programming, all stored bits are at logic 0 (low) levels. The logic 

state of each bit can then be changed by on-chip programming 

circuitry. The MCM 10139 has a single negative logic chip enable. 

When the chip is disabled (CS = high). all outputs are forced to 
a logic 0 (low). 

The MCM10139 is fully compatible with the MECL 10,000 

logic family. It is designed for use in microprogramming, code 

conversion, logic simulation, and look-up table storage. 

Input 

Vee'" Gnd 

VEE = -5.2 Vdc 

Po = 520 mW typ/pkg (No Load) 

tAccess = 15 ns typ (Address Inputs) 

LOGIC DIAGRAM 

Array and 

Associated Drivers 

~15------------------~+-~-+--~~~+--+~~~--'-~, 

7 

06 03 02 DO 

11·7 

MCM10139 

MECL 

32 X 8 BIT PROGRAMMABLE 
READ·ONL Y MEMORY 

LSUFFIX 
CERAMIC PACKt,GE 

CASE 620 

4 

FSUFFIX 
CERAMIC PACKAGE 

CASE 650 

PIN ASSIGNMENT 

16 

15 

14 
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ABSOLUTE MAXIMUM RATINGS 

Rating Symbol Value Unit 

Power Supply Voltage (Vcc = 0) VEE -8 to 0 Vdc 

Base Input Voltage (VCC = 0) Vin o to VEE Vdc 

Output Source Current - Continuous 10 <50 mAdc 
- Surge <100 

Junction Operating Temperature TJ <165 °c 

Storage Temperature Range Tstg -55 to +150 °c 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. 

ElECTRICAL CHARACTERISTICS 

DC Test Voltage Values 
(Volts) 

Test Temperature VIHmax VILmin VIHAmin VILAmax VEE 
OOC '-0.840 -1.870 -1.145 -1.490 -5.2 

+250 C -0.810 -1.850 -1.105 -1.475 -5.2 

+750 C -0.720 -1.830 -1.045 -1.450 -5.2 

MCM10139 Test Limits 

OOC +250 C +750 C 

DC Characteristics Symbol Min Max Min Max Min Max 

Power Supply Drain Current lEE - 150 - 145 - 140 

Input Current High lin H - 265 - 265 - 265 

Input Current Low lin L 0.5 - 0.5 - 0.3 -

Logic "1" VOH -1.000 -0.840 -0.960 -0.810 -0.90 0 -0.720 
Output Voltage 

Logic "0" VOL -2.010 -1.665 -1.990 -1.650 -1.970 -1.625 
Output Voltage 

Logic "1" VOHA -1.020 - -0.980 - -0.920 -

Threshold Voltage 

Logic "0" VOLA - -1.645 - -1.630 - -1.605 
Threshold Voltage 

Each MECL Memory circuit has been 
designed to meet the dc and ac specifications 
shown in the test table, after thermal equili· 
brium has been established. The circuit is in 
a test socket or mounted on a printed circuit 
board and transverse air flow greater than 500 
linear fpm is maintained. Outputs are ter· 
minated through a 50·ohm resistor to -2.0 volts. 

Unit Conditions 

mAdc Typ lEE @ 25°C = 100 mAo All out· 
puts and inputs open. Measure pin 8. 

!lAdc Test olle input at a time, all other 
inputs are open. Vin = VIH. 

!lAdc Test one input at a time, all other 
inputs are open. Vin = VIL. 

Vdc Load 50 n to -2.0 V. 

Vdc 

Vdc Threshold testing is performed and 
guaranteed on one input at a time. 

Vdc Vin - VILH or VILA. 
Load 50 n to -2.0 V. 

SWITCHING CHARACTERISTICS (T A = 0 0 to + 750 C, VEE = -5.2 Vdc ± 5%; Output Load-See Figure 1 and Note 1) 

Test Limits 

Characteristic Symbol Min Typ Max Unit Conditions 

Chip Select Access Time tACS - 10 15 ns See Figures 2 and 3. 
Chip Select Recovery Time tRCS - 10 15 ns Measured from 50% of input to 50% 
Address Access Time tAA - 15 20 ns of output. See Note 2. 

OutRut Rise arid Fall Time t r, tf - 3.0 - ns Measured between 20% and 80% points. 
I nput Capacitance Cin - 4.0 5.0 pF 
Output Capacitance Cout - 7.0 8.0 pF 

Notes: 1. Contact your Motorola Sales Representative for detail~ if extended temperature operation is desired. 

2; The maximum Address Access Time is guaranteed to be the Worst·Case Bit in the memory. 
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FIGURE 1 - SWITCHING TIME TEST CIRCUIT 

Vee = Gnd 
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01 
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,... 

I 

A1 03 
,.. 

I I - 4 

tr = tf = 2.0 ns typ 
A2 04 
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~ 

All timing measurements referenced to 50% of input levels. 

All outputs loaded 50 ohms to - 2.0 Vdc. 

I A4 06 -
07 , ~ 

50 
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1-5;vdc - 2.0 Vdc 

VEE 

FIGURE 2 - CHIP SELECT ACCESS TIME 

Dout 

FIGURE 3 - ADDRESS ACCESS TIME 

Address 

Dout 
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RECOMMENDED PROGRAMMING PROCEDURE* 

The MCM10139 is shipped with all bits at logical "0" (low). To write logical "1s", proceed as follows. 

MANUAL (See Figure 4) 

Step 1 Connect VEE (Pin 8) to -5.2 V and Vee (Pin 16) to 

0.0 V. Address the word to be programmed by applying 

-1.2 to -0.6 volts for a logic "1" and -5.2 to -4.2 volts for a logic 

"0" to the appropriate address inputs. 

Step 2 Raise Vee (Pin 16) to +6.8 volts. 

Step 3 After Vee has stabilized at +6.8 volts (including any 

ringing' which may be present on the Vee line), apply 

a current pulse of 2.5 mA to the output pin corresponding to the 

bit to be programmed to a logic "1 ". 

Step 4 Return Vec to 0.0 Volts. 

CAUTION 

To prevent excessive' chip temperature rise, V CC should not 

be allowed to remain at +6.8 volts for more than 1 second. 

Step 5 Verify that the selected bit has programmed by con· 

necting a 460 n resistor to -5.2 volts and measuring 

the voltage at the output pin. If a logic "1" is not detected at the 

output, the procedure should be repeated once. During verification 

VIH should be -1.0 to -0.6 volts. 

Step 6 If verificaflon is positive, proceed to the next bit to 

be programmed. 

AUTOMATIC (See Figure 5) 

Step 1 Connect VEE (Pin 8) to -5.2 volts and Vee (Pin 16) 
to 0.0 volts. Apply the proper address data and raise Vee 

(Pin 16) to +6.8 volts. 

Step 2 After a minimum delay of 100 ps and a maximum delay 

of 1.0 ms, apply a 2.5 mA current pulse to the first bit to 

be programmed (0.1";; PW,,;; 1 ms). 

Step 3 Repeat Step 2 for each bit of the selected word specified 

as a logic "1". (Program only one bit at a time. The delay 

between output programming pulses should be equal to or less than 

1.0 ms.) 

Step 4 After all the desired bits of the selected word have been 

programmed, change address data and repeat 

Steps 2 and 3. 

NOTE: If all the maximum times listed above are maintained, the 

entire memory will program in less than 1 second. Therefore, it 

would be permissible for VCC to remain at +6.8 volts during the 

entire programming time. 

Step 5 After stepping through all address words, return VCC to 

0.0 volts and verify that each bit has programmed. If one 

or more bits have not programmed, repeat the entire procedure 

once. During verification V IH should be -1.0 to -0.6 volts. 

'NOTE: For devices that program incorrectly-return serialized units with individual truth tables. Noncompliance voids warranty. 

PROGRAMMING SPECIFICATIONS 

Limits 

Characteristic Symbol Min Typ Max Units Conditions 

Power Supply Voltage VEE -5.46 -5.2 -4.94 Vdc 

To Program VCCP +6.04 +6.8 +7.56 Vdc 

To Verify VCCV 0 0 0 Vdc 

Programming Supply Current ICCp - 200 600 mA Vec = +6.8 Vdc 

Address Voltage VIH Program -1.2 - -0.6 Vdc 

Logical "1" VIH Verify -1.0 - -0.6 Vdc 

Logical "0" VIL -5.2 - -4.2 Vdc 

Maximum Time at Vee - Vecp - - - 1.0 sec 

Output Programming Current lOp 2.0 2.5 3.0 mAdc 

Output Program Pulse Width tp 0.5 - 1.0 ms 

Output Pulse Rise T:me - - - 10 ps 

Programming Pulse Delay (1) 
Following Vee change td 0.1 - 1.0 ms 

Between Output Pulses td 1 . 0.Q1 - 1.0 ms 

NOTE 1. Maximum is specified to minimize the amount of time Vec is at +6.8 volts. 
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FIGURE 4 - MANUAL PROGRAMMING CIRCUIT 
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FIGURE 5 - AUTOMATIC PROGRAMMING CIRCUIT 
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® MOTOROLA 

1024 x 1·81T RANDOM ACCESS MEMORY 

The MCM10146/10415 is a 1024·bit Read/Write Random Access 
Memory organized 1024 words by 1 bit. Data is selected or stored 
by means of a 10-bit address (AD through A9) decoded on the chip. 
The chip is designed with a separate data in line, a non-inverting data 
output, and an active-low chip select. 

This device is designed for use in high-speed scratch pad, .control, 
cache and buffer storage applications. 

• Fully Compatible with MECL 10,000 

• Pin-for·Pin Compatible with the 10415 

• Temperature Range of 00 to 750C (see note 1) 

• Emitter·Follower Output Permits Full Wire·ORing (see note 3) 

• Power Dissipation Decreases with Increasing Temperature 

• Typical Address Access of 24 ns 

• Typical Chip Select Access of 4.0 ns 

PIN DESIGNATION 

CS Chip Select Input 

AO to A9 Address Inputs 

Din Data Inputs 

Dout Data Output 

WE Write Enable Input 

MCM10146 

LSUFFIX 
CERAMIC PACKAGE 

CASE 620 

F SUFFIX 
CERAMIC PACKAGE 

CASE 650 

ORDERING INFORMATION 

Suffix Denotes 

MCM10146 -- L Ceramic Dual-in-Line Package 
- F Ceramic Flat Package 

10415 - DC Ceramic Dual-in-Line Package 
- FC Ceramic Flat Package 

BLOCK DIAGRAM PIN ASSIGNMENT 

AO 

" ~ ~ " A1 'tl'tl 
'tl 0 

4 « ~ 
A2 "Ee o ~ 

~~ 
A3 N:; 

A4 
6 Sal 

Vee =PinS 
VCC = Pin 16 

A5 A6 A7 AS A9 

'tl WE 
c 13 
« 
" 
~ Din 

15 

MODE 

Write "0" 

Write "1" 

Read 

Disabled 
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TRUTH TABLE 

INPUT 

CS WE 

L L 

L L 

L H 

H <P 

tP = Don't Care. 

Din 

L 

H 

¢ 

¢ 

16 

15 

14 

13 

12 

11 

10 

OUTPUT 

Dout 

L 

L 

Q 

L 



MCM10146 

FUNCTIONAL DESCRIPTION: 
This device is a 1024 xl-bit RAM_ Bit selection is achieved by 

means of a 10-bit address, AD to A9_ 
The active-low chip select is provided for memory expansion up 

to 2048 words_ 
The operating mode of the RAM (CS input low) is controlled by 

the WE input. With WE low, the chip is in the write mode, the out­
put, Dout, is low and the data state present at Din is stored at the 
selected address. With WE high, the chip is in the read mode and the 
data stored at the selected memory location will be presented non­
inverted at Dout' (See Truth Table) 

ABSOLUTE MAXIMUM RATINGS 
Rating Symbol Value 

Power Supply Voltage (VCC = 0) VEE -8 to 0 

Base Input Voltage (VCC = 0) Vin o to VEE 

Output Source Current - Continuous 10 < 50 
- Surge <100 

JunctioR.Operating Temperature TJ < 165 

Storage Temperature Range T stg -55 to +150 

DC TEST VOLTAGE VALUES 
(Volts) 

Test 
Temperature VIHmax VILmin VIHAmin VILAmax 

OOC -0.840 -1.870 -1.145 -1.490 

+25 0 C -0.810 -1.850 -1.105 -1.4 75 

+750 C -0.720 -1.830 -1.045 -1.450 

MCM10146 Test Limits 

OOC +250 C 

DC Characteristics Symbol Min Max Min Max 

Power Supply Drain Current lEE - 150 - 145 

Input Current High lin H - 220 - 220 

Input Current Low lin L 0.5 - 0.5 -

Logic "'" VOH -1.000 -0.840 -0.960 -0.810 
Output Voltage 

Logic "0" VOL -'.920 -1,665 -1.900 -1.650 
Output Voltage 

Logic "1" VOHA -1_020 - -0;980 -
Thresho,ld Voltage 

Logic "0" VOLA - -1.645 - -1.630 
Threshold Voltage 

Unit 

Vdc 

Vdc 

mAdc 

°c 

°c 

VEE 

-5.2 

-5.2 

-5.2 

+750 C 

Min Max 

- 125 

- 220 

0.3 -

-0.900 -0.720 

-1.880 -1.625 

-0.920 -

- -1.605 

ELECTRICAL CHARACTERISTICS 

Each MECL Memory circuit has been de­
signed to meet the dc and ac specifications 
shown in the test table, after thermal equi­
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. 

Unit Conditions 

mAdc Typ lEE @ 25°C - 100 mA 
All outputs a,nd inputs open. 
Measure pin 8. 

!.IAdc Test one input at a time, all 
other inputs are open. 

Vin=VIH. 

!.IAdc Test one input at a time, all 
other inputs are open. 

Vin=VIL' 

Vdc Load 50 n to -2.0 V 

Vdc 

Vdc Threshold testing is performed 

and guaranteed on one input at 

Vdc a time. Yin = VIHA or VILA. 
Load 50 n to -2.0 V. 
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FIGURE 1 - SWITCHING TEST CIRCUIT AND WAVEFORMS 

TESTING CONDITIONS 

AO CS VCC WE 

Al 

A2 

A3 

A4 

A5 
MCM10146 D out 

A6 

A7 

AS 

A9 VEE 

O.Ol/.1F r 
-2.0 V 

INPUT LEVELS 

INPUT LEVELS 

tr = tf = 2.6 ns Typ. 

All Timing Measurements Referenced to 50% of Input Levels 

CL .;;; 5.0 pF including Jig and Stray Capacitance 

RT = 50.11 

For Capacitance Loading';;; 50 pF. Delay Should be 

Derated by 30 ps!p F 

Guaranteed with VEE = - 5.2 Vdc ± 5.0%. T A = OOC to 75°C (see Note 1). Output Load see Figure 1. 

MCM10146 Test Limits 

Characteristic Symbol Min Typ Max Unit Conditions 

Read Mode See Figures 2 and 3. 

Chip Sele<;:t Access Time tACS 2.0 4.0 7.0 ns Measured at 50% of input to 50% of output. 

Chip Select Recovery Time tRCS 2.0 4.0 7.0 ns See Note 2. 

Address Access Time tAA 8.0 24 29 ns 

Write Mode See Figure 4. 

Write Pulse Width tw 25 20 ns tWSA = 8.0 ns. 
ITo guarantee writing) Measured at 50% of input to 50% of output. 

Data Setup Time Prior to Write tWSD 5.0 0 ns 

Data Hold Time After Write tWHD 5.0 0 ns 

Address Setup Time Prior to Write tWSA 8.0 0 ns tW=25ns 

Address Hold'Time After Write tWHA i.o 0 ns 

·Chip Select Setup Time Prior to Write tWSCS 5.0 0 ns 

Chip Select Hold Time After Write tWHCS 5.0 0 ns 

Write Disable Time tws 2.8 5.0 7.0 ns 

Write Recovery Time tWR 2.8 5.0 7.0 ns 

Rise and Fall Time Measured between 20% and 80% points. 

Output Rise and Fall Time t r • If 1.5 2.5 4.0 ns When driven from CS or WE inputs. 

Output Rise and Fall Time tr.lf 1.5 A.O 8.0 ns When driven from Address inputs. 

Capacitance Measured with a pulse technique. 

Input Lead Capacitance Cin 4.0 5.0 pF 

OutPut Lead Capacitance Cout 7.0 8.0 pF 

Notes: 

(1) Contact your Motorola Sales Representative for details if extended,temperature operation is desired. 

(2) The maximum Address Access Time is guaranteed to be the Worst·Case Bit in the Memory. 

(3) For proper use of MECL Memories in a system environment, consult: "MECL System Design Handbook." 

(4) Typical limits are at VEE = -5.2 Vdc, TA = 25°C and standard loading: 
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FIGURE 2 - CHIP SELECT ACCESS TIME 

DlltaOutJ)ut 

FIGURE 3 - ADDRESS ACCESS TIME 

Address Input 

Data Output 

DO~ --------~'AA ~"-o-o/,-o--------------------
FIGURE 4 - WRITE STROBE MODE 

Address Inpul A 

Data Input Dm 

Write Enable WE 

Dout 
Data Output 

11-15 



® MOTOROLA 

Al 2 

A2 3 

AO 4 

A5 6 

256 x 4-BIT PROGRAMMABLE 
READ,ONL Y MEMORY 

This device is a 256-word x 4-bit field programmable 
read only memory (PROM). Prior to programming, all 
stored bits are at logic 1 (high) levels. The logic state of 
each bit can then be changed by on-chip programming 
circuitry. The memory has a single negative logic chip 
enable. When the chip is disabled (CS = high), all outputs 
are forced to a logic 0 (low). 

• Typical Address Access Time of 20 ns 

• Typical Chip Select Access Timeof 8.0 ns 

• 50 kr2 Input Pulldown Resistors on All Inputs 

• Power Dissipation (540 mW typ @250 C) 

Decreases with Increasing Temperature 

Input 

h----I Decoder 

r-'.-----I Output 
h-,----I Decoder 1-------1I---.....J 

32 x 32 
Array and 

AssocIated DrIvers 

CSI3-------------~~----~---._~--~ 

11 

03 

12 

02 

14 

01 
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15 

DO 

MCM10149 

MECL 

1024-BIT PROGRAMMABLE 
READ-ONLY MEMORY 

LSUFFIX 
CERAMIC PACKAGE 

CASE 620 

F SUFFIX 
CERAMIC PACKAGE 

CASE 650 

PIN ASSIGNMENT 
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ELECTRICAL CHARACTERISTICS 

-55°C OoC + 25°C +750 C +1250 C 

Character ist ic Symbol Min Max Min Max Min Max Min Max Min Max I. Unit 

Power Supply Drain Current lEE - 160 - 155 - 150 - 145 - 145 mAdc 

Input Current High linH - 450 - 265 -- 265 - 265 - 265 }JAdc 

·550 C and +125 0 C test values apply to MC105xx devices only. 

Forcing 
_550 C

CD OOC ® 25°C ® 250C CD 75°C ® 125
0

C
CD 

Function Parameter 

MCM10500 MCM10100 MCM10100 MCM10500 MCM10100 MCM10500 

V . 
~ VOHmax IHmax -0.880 -0.840 -0.810 -0.780 -0.720 -0.630 

VOHmin -1.080 -1.000 -0,960 -0.930 -0.900 -0.825 

VOHAmin -1.100 -'-1.020 -0.980 -0.950 -0.920 -0.845 

VIHAmin -1.175 -1.130 -1.105 -1.105 -1.045 -1.000 

VILAmax -1.510 -1.490 -1.475 -1.475 -1.450 -1.400 

VOLAmax -1.635 -1.645 -1.630 -1.600 -1.605 -1.525 

VOLmax -1.655 -1.665 -1.650 -1.620 -1.625 -1.545 

VILmin VOLmin -1.920 -1.870 -1.850 -1.850 -1.830 -1.820 

Vilmin INLmin 0.5 0.5 0.5 0.5 0.3 0.3 

NOTES: CD MCM10500 series specified driving lOOn. to -2.0 V. 

® Memories (MCM10l00) specified O· 75°C for commercial temperature range, 50n. to ·2.0V. 
Military temperature range memories (MCM10500) specified per Note 1. 

SWITCHING CHARACTERISTICS (Note 1) 
MCM10149 MCM10549 

TA = 0 to +750 C, TA = -55 to +1250 C, 
VEE = -5.2 Vdc • 5% VEE = -5.2 Vdc • 5% 

Characteristics Symbol Min Max Min Max Unit Conditions 

Read Mode ns Measured from 50% of 
ChiP Select Access Time tACS 2.0 10 input to 50% of output. 
Chip Select Recovery Time tRCS 2.0 10 See Note 1. 

Address Access Time tAA 7.0 25 

Rise and Fall Time tr.tf 1.5 7.0 ns Measured between 20% 

and 80% points. 

Capacitance pF Measured with a pulse 

Input Capacitance Cin 5.0 5.0 technique. 

Output Capacitance Cout 8.0 8.0 

NOTES. 1. Test CirCUit characteristics. RT - 50 n. MCM10149. 100 n. MCM10549. 
CL"'; 5.0 pF (including jig and stray capacitance) 
Delay shOuld be derated 30 ps/pF for capacitive load up to 50 pF 

2. The maximum Address Access Time is guaranteed to be the Worst·Case Bit in the Memory. 
3. For proper use of MECL Memories in a system environment. consult MECL System Design Handbook. 

4. VCP = VCC = Gnd for normal operation. 
*To be determined; contact your Motorola representative for up·to·date information. 

PROGRAMMING THE MCM10149 t 
During programming of the MCM 10149, input pins 7, 

9, and 10 are addressed with standard MECL 10K logic 
levels. However, during programming input pins 2, 3, 4, 
5, and 6 are addressed with 0 V ~ V IH ~ + 0.25 V and 
VEE ~ V I L ~ -3.0 V. It should be stressed that this 
deviation from standard input levels is required only during 
the programming mode. During normal operation, standard 
MECL 10,000 input levels must be used. 

With these requirements met, and with V CP = V CC = 
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o V and VEE = - 5.2 V ± 5%, the address is set up. After 
a minimum of 100 ns delay, V CP (pin 1) is ramped up to 
+ 12 V ± 0.5 V (total voltage VCP to VEE is now 17.2 V, 
+ 12 V - [ - 5.2 V] ). The rise time of this V CP voltage 
pulse should be in the 1 - 10 J.l.S range, while its pulse 
width (tWl) should be greater than 100 J.l.S but less than 
1 ms. The V CP supply current at + 12 V will' be approx­
imately 525 mA while current drain from V CC will be ap­
proximately 175 mAo A current limit should therefore be 
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set on both of these supplies. The current limit on the 

V CP supply should be set at 700 mA while the V CC sup­
ply should be limited to 250 mA. It should be noted 
that the VEE supply must be capable of sinking the 

combined current of the V CC and V CP supplies while 
maintaining a voltage of - 5.2 V ± 5%. 

Coincident with, or at some delay after the V CP pulse 
has reached its 100% level, the desired bit to be fused can 
be selected. This is done by taking the corresponding out­

put pin to a voltage of + 2.85 V ± 5%. It is to be noted that 

only one bit is to be fused at a time. The other three un· 

selected outputs should remain terminated through their 

50 ohm load resistor (100 ohm for MCM 10549) to - 2.0 

V. Current into the selected output is 5 mA maximum. 

PROGRAMMING SPECIFICATIONS 
The following timing diagrams and fusing 

information represent programming specifications 
for the MCM1 0149. 

VCC· P,n 16~ a v 
vEE" Pin 8 - -5.2 V :!:5% 

v CP • P,n 1 

Selecterl OutpuT Open 

Pm 111.12.140' lSi 

+12 V 

~05V 

OV 

+2.85 V 
.!. 5% 

___ -+.---50mA 

~5mA 

Ch,p Select P,n 13 a mA---+-' 

The timing diagram is shown for programming 
one bit. Note that only one bit is blown at a time, 
All addressing must be done 100 ns prior to the 
beginning of the VCP pulse, i.e., VCP = a V. 
Likewise, strobing of the outputs to determine 
success in programming should occur no sooner 
than 100 ns after V CP retu rns to 0 V. 

Note that the fllsing current is defined as 
a positive current out of the chip select, pin 13. 
A programming duty cycle of ..; 15% is to be 
observed. 

11-18 

After the bit select pulse has been applied to the ap­

propriate output, the fusing current is sourced out of the 

chip select pin 13. The 0% to 100% rise time of this cur­
rent pulse should be 250 ns max. It pulse width should be 

greater than 100 /JS. Pulse magnitude is 50 mA ± 5.0 mAo 

The voltage clamp on this current source is to be -6.0 V. 

After the fusing current source hasreturned 0 mA, the 

bit select pulse is returned to it initial level, i.e., the output 

is returned through its load to - 2.0 V. Thereafter, V CP is 

returned to 0 V. Strobing of the outputs to determine suc­
cess in programming should occur no sooner than 100 ns 

after V CP has returned to 0 V. The remaining bits are pro· 
grammed in a similar fashion. 

t NOTE: For devices that program incorrectly, return serialized 
units with individual truth tables. Non compliance voids 
warranty. 

Definitions and values of timing symbols are 

as follows. 

Symbol Definition Value 

tr1 Rise Time, ;;, 1 /J.s 
Programming Voltage 

twl Pulse Width, ;;, 100 /J.s < 1 ms 
Programming Voltage 

tDl Delay Time, 
Programming Voltage 
Pulse to Bit 
Select Pu Ise 

tw2 Pulse Width, Bit Select 

tD2 Delay Time, Bit Select 
Pulse to Programming 
Voltage Pulse 

tD3 Delay Time, Bit Select 
Pulse to Programming 
Current Pulse 

tr3 Rise Time, Programming 
Current Pulse 

tw3 Pulse Width, 
Programming 
Current Pulse 

tD4 Delay Time, 
Programming Current 
Pulse to Bit 
Select Pulse 

;;, a 

;;, 100 /J.S 

;;'0 

;;, 1 /J.S 

250 ns max 

;;, 100 /J.s 

;;, 1 }.ls 
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MANUAL PROGRAMMING CIRCUIT 

+s v +s V 

12 k O.OS/IoF 8.2« 

O.OOS /IoF 

-f2Ol-
+S V /loS 

Delay a 
Verify 

1/2 

MC8602 Enable 
1/2 Current 

a Pulse 
Cp ...r-l...-

>100 lois 

Program 

+5 V 
Enable +5 V 

~ 
lN914 

-5.2 V 

(-6 V Clamp) 

510 

510 

lN914 

100 or Equiv. 
-5.2 V 

+12.5 V 
+5 V 

150 
1/4 MC7438 240 

180 

+5 V 

13 

C 
VCP CS 

A7 
1.0 k 

C -5.2 V 11 
A6 03 

1.0 k 

C -5.2 V 6 
A5 

1.0 k 12 
C -5.2 V 10 02 

A4 680 
1.01< -5.2 V C 

-5.2 V 9 
MCM10149/ 

10549 Rotary SW 
A3 14 

1.0 k 
01 

-5.2 V 680 
A2 -5.2 V 

1.0 k 

-S.2 V 2 15 

1.0 k 
Al DO 

680 
-5.2 V 4 -5.2 V 

AO 
1.0 k 

-5.2 V VEE Vec 

16 
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Bubble Memories and 
Associated Products 
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® MOTOROLA 

Advance Information 

GENERAL DESCRIPTION 

The MBM2256 is a 262,144 (218) bit magnetic bubble memory 
device. All required magnetic components including the perma­
nent magnets, the drive field coils and protective magnetic shield 
are integral parts of the device. The package is a 1.15 x 1.1 x 0.36 
inch 16-pin DIP. 

The MBM2256 features a dual block-replicate organization with 
swap gates on the input track. Data storage is organized as 256 
storage loops of 1024-bits each. Additional loops are provided to 
store the error correction code and as redundant loops. In one of 
two dedicated map loops on'-chip the redundant map loop data 
is stored. 

The MBM2256 can be operated synchronously or asynchro­
nously. Average access time to a page of data is less than 7.0 ms 
at 100 kHz. Data transfer rate is 125 kilobits per second at 125 kHz. 
Average power dissipation at 125 kHz is 0.8 Watts. The device will 
operate over a case temperature range of O°C to 70°C, and data 
is retained without power from -40°C to 100°C. 

The device is fabricated using a pseudo-planar process to im­
prove operating margins as well as to enhance reliability. The use 
of CrCuCr in the conductor elements ensures excellent conduc­
tivity while greatly increasing resistance to problems associated 
with electromigration. 

FEATURES 

MBM2256 

256 K x 1-BIT 
. MAGNETIC BUBBLE 

MEMORY DEVICE 

~
~® 

."'~."'~,~ , 0 

• Non-volatile • On-Chip Redundant Loop Map 

• High Density 

• Solid State 

• Low Power 

• Start/Stop Capability 

• Page-Oriented Access 

X Coil -

X Coil + 

Y Coil -

Y Coil + 

Case 
(AC Gnd) 

Active 
Detector 

Reference 
Detector 
Detector 

Common (+) 

• Swap Gates 

• Block Replicate 

• Error Correction Code Storage 

• 16-Pin Dual-in-Line Package 

Pin Assignment 

Replicate -

SWAP + 

Generate -

Generate + 

SWAP -

Map 
Replicate -

Map 
Replicate + 

Replicate + 

This document contains information on a new product. Specifications and information herein 
are subject to change without notice 
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Rep. 9 
(+) 

Map 
Rep. 10 
(+) 

Map 
Rep. 11 
(-) 

SWAP12 .... -_....1 

(-) 

Gen. 13 
(+) 

Gen. 14 ... ----, 
(-) 

SWAP15 
(+) 

Rep. 16 
(-) 

Input 
Port 

SWAP 
Gates 

Even Bit 
Write Track 

Odd Bit 
Write Track 

*NOTE: 

FIGURE 1 - BLOCK DIAGRAM 

Map Loops (2) 

Loop 0 

Loop 2 

Loop 4 

Even Bit 
Read Track 

Loop 276 

Loop 278 

Loop 280 

Loop 1 

Loop 3 

Loop 5 

Odd Bit 
Read Track 

Loop 277 

Loop 279 

Loop 281 

Storage Loops Rep. 
Gates 

The (+) jack for the Z coil is the one closest to Pin 8. 

Output 
Port 

LZ 

*~ ~+ -~ 
Z Coil z 

Ref. 
Det. 
(-) 

Active 
6 Det. 

(-) 

5 Shield 
(A.C. 
Gnd.) 

y 

X 
Coil 
(-) 

Coil 



MBM2256 

ABSOLUTE MAXIMUM RATINGS 

Rating Min Max Unit 

Operating Temperature (Case) (TC) 0 70 --C 

Non-Volatile Storage Temperature -40 100 "C 

Storage Temperature -40 120 'C 

External Magnetic Field - 20 Oe 

Peak Current In X Coil* - 900 rnA 

Peak Current InY Coil* - 1,100 mA 

Peak Current In Z Coil~ - 3,000 mAdc 

Peak Replicate Current - 40 mAdc 

Peak Generate Current - 40 mAdc 

Peak Swap Current - 30 mAdc 

Peak Detector Current - 6.0 'mAdc 

Maximum Coil Disturb Current With Data Retention 
., 

- 10 mA 

Maximum Pin To Pin Voltage - 55 Volts 

*These peak currents are allowed subject to the device temperature not exceeding the temperature limits. 

ELECTRICAL CHARACTERISTICS (TC = OOeto 70°C,rotating field frequency (fo) = 125 kHz unless otherwise noted). 

FUNCTION CURRENTS 

Parameter Symbol Min Typ Max Unit 

Generate Current IG 180 - 220 mA 

Swap Current IS 25 - 31 mA 

Replicate Cut Current IRC 75 - 95 mA _.- .. 

Replicate Transfer Current IRT 28 - 42 mA 

Map Replicate Cut Current IRCM 75 - 95 mA 

Map Replicate Transfer Current IRTM 28 - 42 mA 

Map Transfer' In Current ITM -24 - -30 mA 

Detector Current IDA,IDR - 5.0 5.8 mA 

X,YCOIL DRIVE (See Figure 2.) 

Parameter Symbol Min Typ Max Unit 

Coil Driver Supply Voltage Vx, Vy 11.4 12 12.6 V 

. --

Coil Driver Switch On Resistance Ron 0.7 - 1.8 Ohms 
(2 Switches In Serie~) 

Coil Driver Clamp Diode Drop Vclamp - - 1.6 V 
(2 Diodes In Series) 

X Coil Peak Current IXp - 630 - mA 
(Lx = nom, Vx = nom, Ron, Vclamp = nom) 

Y Coil Peak Current Iyp - 770 - mA 
(Ly = nom, Vy = nom) 
(Ron, Vclam~ = nom) 

Coil Current Offset IxO,lyO -10 - +10 ,... 

Stop Current Overshoot Iso - - +10 
-0 

Total Coil Power Pc - -
Z COIL DRIVE 

Z Coil Sensitivity - I 2F' 

Z Coil Current Simultaneously Erase All Data Stored Izap I 
(Rotating Field On) 2.0 
(Rotating Field Off) 3" 

Duration of Erase Current tZAP 
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MBM2256 

SCOPE 

This specification describes the magnetic, electrical, 
mechanical and environmental parameters of the 256K 
bit magnetic bubble device, MBM2256, as manufac­
tured by Motorola Inc. 

DEVICE ORGANIZATION 

The 256K bit bubble memory chip uses a block-rep­
licate organization with true swap gates on the input 
track. The storage area is arranged as256 storage loops 
each with 1,024 bit locations. Additional loops are pro­
vided for error correction (6) and defect tolerance (20) 
giving a total of 282 loops. Data is written and read at 
the clock frequency which is the rotating field frequency. 
Figure 1 is a schematic diagram of the 256K bit chip. 

FIGURE 2 - X, Y COIL DRIVE 

~_----------.-Vx, Vy 

(a.) TYPICAL DRIVE CIRCUIT 

Data Input 
The device is organized into two halves - odd and 

even. To write into the device the same data pattern is 
written simultaneously into both the odd and even input 
tracks. Due to the spacing between minor loops only 
alternate bits can be aligned with adjacent minor loops. 
An extra bit propagation delay on the odd input track 
causes odd bits to align with odd loops and even bits 

I 
---~~-

Coil 
Current 

T = 0 2.0 fJ-S 4.0 fJ-s 6.0 fJ-s 

with even loops such that the correct bit is written into 
each loop. The swap gate automatically clears the old 
data as new data is written into the loops. 

Data Output 
To read the data, one bit is replicated from each minor 

loop into the output track, again arranged as an odd 
and even half. The alternate bit data streams are then 
interleaved prior to entering the detector. The data is 
therefore written in and read out of the bubble device 
at the clock frequency although the data does divide 
and recombine within the chip. 

Redundancy 
Of the 282 storage loops 256 are allocated for data, 

6 for error correction and 20 for redundancy. These 20 
loops are used to mask inoperable minor loops and 
improve performance. Twenty loops are always de­
clared redundant. Data should not be written into the 
redundant loops. 

Redundancy Map 
In addition to the 282 storage loops the chip contains 

two map loops. These loops have their own transfer-in 
and replicate gates but share the generator and detector 

. with the storage loops. Only one loop is required and 
is chosen at final test. The chosen loop is used to store 
the data which identifies the redundant loop map. A 
"one" designates a usable loop; a "zero" a non-usable 
loop. Preceding this map code is a stream of 64 "zeros" 
followed by a "one" and a "zero" which may be used 
to synchronize the external control circuitry with the 
memory. The map loop used for storage of the redun­
dancy information is also identified in the code (see 
Coding of Redundancy Map). Since only alternate bit 
positions are written into the map loop to enhance 
reliability, intervening bits are always zero and are 
ignored during read (see Map Read Operation paragraph). 

The redundancy map is also printed on the label of 
each device using hexadecimal format. Two digits are 
used per loop. Instead of providing the absolute loop 
number, the incremental difference between non­
usable loops is printed. For example, if the first bad loop 
is #7, and the next two are 19 and 23, the sequence 

8.0 fJ-S 

(b.) TYPICAL RISE/FALL IMBALANCE DUE TO DRIVE CIRCUIT 
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070C04 will be printed on the label. This format allows 
for an incremet:1tal difference between two non-usable 
loops of up to 255 (FF). 

Coding of Redundancy Map (The map loop contains 512 
bits of information in five fields.) 

Number 
of 

Pattern Field Bits Note 

MM---MM Map Data 282 

EE---EE Error 12 
Correction 

LL Loop 2 

UU---UU User 150 

00---0010 Sync 66 

NOTE: 
(1) Each bit corresponds to a data loop in sequence 

M = 1 identifies a usable loop (262). 
M = 0 identifies a redundant loop (20). 

(1) 

(2) 

(3) 

(4) 

(5) 

(2) Error correction code used is a fire code applied only to the map 
data. 

(3) Identifies which map loop contains the redundancy information 
01 -loop #1, 10 -loop #2. 

(4) This field may contain factory-pertinent information. It will not 
contain a duplicate of the sync pattern. 

(5) The sync pattern is used to locate the beginning of the map data 
field and identifies data page zero. 

Organizational Specifications 

Bits/Loop 
Total Data Loops 
Usable Data Loops 
Error Correction Loops 
User Data Loops 
Total User Storage 
Map Loops 

INTERFACE IMPEDANCES 

Parameter 

Generate (1) 

Swap (1) 

Replicate (1) 

Map Replicate (1) 
(Includes Map Transfer-Ir.,' 

Detector (Active and Reference) (1) 

Detector Active/Reference Ratio 

X Coil Inductance 

Y Coil Inductance 

Z Coil Inductance 

1,024 
282 
262 

6 
256 

262,144 Bits 
2 

X Coil dc Resistance Non-operating, 25°C 

Y Coil de Resistance Non-operating, 25°C 

Z Coil de Resistance Non-operating, 25°C 

X Coil ac Resistance (1) 

Y Coil ac Resistance (1) 

NOTE: 

FUNCTIONAL DESCRIPTION 

Write Data Operation 
Writing data is accomplished by generating the new 

data with a series of pulses applied to pins 13 and 14, 
starting tpGSF beforethe swap operation. As the device 
continues to cycle after all data is generated, the new 
data and the old will be aligned at the swap gates after 
tpGSL' A swap pulse is applied to pins 12 and 15 at this 
time, swapping the new data in and the old data out. 
Unused bits from the even and odd sides along with 
the old data are propagated out and discarded beyond 
the active area. 

Read Data Operation 
To read data, the device must be cycled until the de­

sired page is aligned with the replicate gates on the 
output side of the storage loops. A replicate cut pulse 
is applied to pins 9 and 16 to duplicate the page. This 
is immediately followed by a replicate transfer pulse 
which causes the duplicate bubbles to propagate into 
alternate positions on the tyvo output tracks. 

Propagation 'along the output tracks occurs during 
tpRD' During this time, the odd and even output bits 
are merged. 

Detection occurs when a bubble passes under the 
magnetoresistive detector element. The bubble's mag­
netic field causes the detector element to change resis­
tance. By passing a constant current through the de­
tector, this is converted to. a voltage signal. A dummy 
detector which is not influenced by magnetic bubbles 
is used to cancel the background magnetoresistive 
signal. 

Output bubbles are discarded beyond the active area 
after detection. A complete page is read in tpRDL' 

Symbol Min Typ Max Unit 

rG 4.5 - 18 n 
rs 180 - 540 n 
rR 130 - 320 n 
rM 18 - 56 n 

rDS, rDR 950 - 2000 n 
- 0.985 - 1.015 -
Lx 34 - 37 /-L H 

Ly 27 - 30 /-LH 

Lz 25 
. 

- 35 /-L H 

rx dc - 2.7 - n 
ry de - 1.1 - n 
rz dc - 0.75 - n 
rx ac 2.5 - 4.0 n 
ryac 1.5 - 2.5 n 

(1) Minimum value is at TC = O°C, device non-operating, maximum value is at TC = 70°C, device operating. 
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MBM2256 

OUTPUT SIGNALS (TC : O°C to 70°C fo: 125 kHz) 

Parameter Symbol Min Typ Max Unit 

Common-Mode Output Signal Vcm - - 50 mV 
(IDA: IDR : 5.0 mAl 

Differential Peak-to-Peak Output Voltage (1) 
(ld = 5.0 mAo See Figure 1 for measurement details.) 

Logic 1 VOH TBO - - mV 
(Bubble Present) 

Logic 0 VOL - - TBD mV 
(No Bubble) 

Signal Strobe Leading Edge Phase tso - 191 - Degrees 

Signal Strobe Trailing Edge Phase tsc - 258 - Degrees 

Logic 1 Valid Window t1V 50 - - ns 

NOTE~ 

(1) VOH is defined as the difference between the (nost negative and the most positive signal excursions which occur within the phase window tso 
to tsc when a bubble is being detected. VOL is similarly defined for the case of no bubble being detected. See Figure 3. 

FIGURE 3 -

II"".~------ No Bubble = "0" ------... ~I ..... I------- Bubble Present: "1" -----'-'---'1 .. "'11 

Reference 
Detector 

5.0 mA ~ 

+12 V 

Active' 
Detector 

+ 

(a) DETECTOR BRIDGE OUTPUT 

Differen­
tial Probe' 

30 MHz 
Oscil­
loscope 

(bl MEASUREMENT SETUP 
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Scope Input Impedance: 
;" 2M 
.;: 5.0 pF 

Common-Mode Rejection: 
;" 60 dB 

Frequency Response: 
;" 5.0 MHz 



MBM2256 

Map Read Operation 
To read the contents of the map, a series of alternate 

cycle replicate pulses, identical to data replicate pulses, 
is applied to pins 10 and 11. Data will be available after 
tpMRO. Since map data is only loaded into alternate 
positions in the loop, one pass may result in no data. 
This procedure is then repeated after delaying one 
cycle. The outputs from the two map loops are merged, 
but only one loop contains data. See "Coding of Re­
dundancy Map Loops" for decoding information. 

Map Write Operation 
Writing the map loop is accomplished by generating 

map information as normal data on alternate cycles. 
After tpGT1 or tpGT2, pins 10 and 11 are pulsed with 
a series of negative map transfer pulses on alternate 
cycles. Selecting tpGT1 writes into map loop 1, selecting 
tpGT2 writes into map loop 2. 

TIMING CHARACTERISTICS (TC = O°C, fo = 125 kHz unless otherwise noted. See Figure 4 for test conditions).* 

WRITE CYCLE TIMING 

Parameter Symbol Min Typ Max Unit 

Generate First Bit to Swap In (1) tPGS(F) - 294 - Cycles 

Generate Last Bit to Swap In (1) tPGS(L) - 13 - Cycles 

Swap In to Replicate Out (1) tpSR - 514 - Cycles 

Swap In to Non-Volatile Storage (2) tps - 2 - Cycles 

Generate Delay Time (3) tDG 70 - 120 Degrees 

Generate Pulse Width (4) tWG 140 210 280 ns 

Generate Fall Time tFG 200 - 400 ns 
(10%-90% of pk Amplitude) 

Swap Delay Time (3) tDS 270 - 330 Degrees 

Swap Pulse Width tws 340 370 400 Degrees 

READ CYCLE TIMING 

Replicate Out to Detect First Bit (1) tPRO(F) - 180 - Cycles 

Replicate Out to Detect Last Bit (1) tPRO(L) - 461 - Cycles 

Replicate Out to Swap In (1) tpRS - 510 - Cycles 

Replicate Delay Time (3) tOR -10 - 20 Degrees 

Replicate Cut Pulse Width twRC 210 280 350 ns 

Replicate Transfer Pulse Width twRT 80 100 120 Degrees 

MAP READ AND WRITE CYCLE TIMING 

Parameter Symbol Min Typ Max Unit 

Map Replicate to Detect tpMRD - 188 - Cycles 

Generate to Map Loop #1 Transfer TpGTl - 308 - Cycles 

Generate to Map Loop #2 Transfer tPGT2 - 305 - Cycles 

Map Loop Transfer-In to Replicate tpTR - 516 - Cycles 

Map Replicate Delay Time (3) tORM -10 - 20 Degrees 

Map Replicate Cut Pulse Width twRCM 210 280 350 ns 

Map Replicate Transfer Pulse Width twRTM 80 100 120 Degrees 

Map Transfer-In Delay Time tOTM 270 - 330 Degrees 

Map Transfer-In Pulse Width tWTM 200 220 240 Degrees 

NOTES: 
* All pulses to have rise and fall times"" 80 ns (10%-90% of peak amplitude) unless otherwise noted. 
(1) Propagation times are defined from the beginning of the cycle in which the first signal occurs to the beginning of the cycle in which the second 

Signal occurs. 
(2) Data is non-volatile at the end of the cycle in which the swap current is turned off. 
(3) These parameter limits are guaranteed when the device is driven with the X and Y current shown in Figure 4. Deviations from these drive 

conditions may cause these limits to change in absolute angle, but the phase range (max-min) will remain as specified. 
(4) Generate pulse width is defined from 50% amplitude on the rising edge to 90% amplitude on the falling edge. 
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FIGURE 4 ~ TEST CONDITIONS - X AND Y CURRENT WAVEFORMS 

Data Loops 
.... ---WRITE ~---i.~ 

360 0 

=00 

FIGURE 5 

Control Timing 
-4-- READ--. 

Gen -IllL_.;_1L-

SWAP L l~ Same Location 

282 Pulses. 1 Per Cycle 

1 Pulse 

REP L ----1L-
Detect .. I·· ..:....-JLfL -_--fL-

Cycles 281 13 514~180~281-J 
1 Pulse 

282 Bits. 1 Per Cycle 

Gan 
XFER 

RMAP 

Detect 

Cycles 

Map Loop 

~ __ 1L- Each function 

L 
--11-.JLJL . 512 Pulses. .. -L ~ 1. Per . ... -i- ~~:~cles 

. M.p I , 308· ~'6 + 1024". . .. . . 188. .. . ... .. I 
Map 2 : 305 . . ..---1 . 

where Ii is ah integer ;;;.1 
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FIGURE 6 - X, Y COIL TIMING 

900 270 0 360·· 
I I I 

CURRENT PHASE REQUIREMENTS 

XCoi 

_f-.. 

~ ---- ~ ~ ~ --t-- _ 
I-" ----

r--- _ 
I-" --

I 

I 

~ 
_f-.. 

:--- -f-.. __ 

~ ~G-7+~ r---- -,.- ----- t-- --~tDG-~ 

Y Coi 

Generat e 

I - t~s---~V SWAP 
P tws SWA 

Map 
Transfe r 

~I 
tDTM 

+ I 
tWTMH

I , 

Replicat 
Map 

Replicat 

e 

e 

Detecto 
Strobe 

r 

tWRC-'~ 

Ir f-tWRT 
tWRCM I\tWRTM 

IJ 
tDR-' ~ I J ... tso -1 \ tDRM 

I I I 
Timing Measurements 

I---- twx---+ 
Typical 
Coil 
Driver 
Input 
Voltage 

r 5O% 

Curren 
Pulse 
Signal 
Being 
Measu 

t 

red 

~" 50% 

j..-tD 
L 

50% tw~50% 

~.-- Magnetic Cycle 

TIMING OF PULSES WITHIN A CYCLE 

MECHANICAL SPECIFICATION 

Package 
The MBM2256 device is a 16-pin dual-in-line package. 

The die is mounted on a printed circuit board carrier 
attached to a beryllium copper leadframe and encap­
sulated in plastic compound. Two orthogonal coils and 
a pair of permanent magnets enclose the die and the 
whole device is molded into a Mumetal shield. A Z coil 
is included in the device to facilitate testing and ex­
tended temperature range operation. 
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Mechanical Data 
Package Size 1.15 x 1.10 x 0.36 in 

(29.2 x 27.9 x 9.14) mm 

Package Weight 28 gm. 

ITM 

IRC,IRCM 
IRT,IRTM 

VOH 

VOL 

VON 

VOFF 

ION 

IOFF 
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ENVIRONMENTAL SPECIFICATION 

Temperature Ranges 
Continuous operation at 125 kHz. Case temperature 

0° to 70°C. Non-operating, non-volatile storage -400 to 
100°C. ' 

External Magnetic Fields 
When subjected to an external magnetic field of 20 

Oe maximum in any direction, the device will continue 
to operate satisfactorily as long as the parameters are 
kept within the range specified in this document .. 

Screen Tests 
Die Visual 

Stabilization 
Bake 

Temperature 
Cycling 

External Visual 

\ 

All Parts 100% 
100X Inspection consistent with 
MIL-883B, Method 2010, Condo B 

As per MIL-STD-883B, Method 1008, 
Condition C, 150°C for 24 hours 

As per MIL-STD-883B, Method 1010, 
Condition B,1 0 cycles - 55°C ~ 
125°C 

MIL-883B, Method 2009 

Qualification Testing 
Bond Strength MIL-883B, Method 2011.3, Condi­

tion D 

Mechanical MIL-883B, Method 2002, Condition 
Shock 8: 1,500G for 0.5 ms 

Variable 
Frequency 

Thermal Shock 

Moisture 
Resistance 

Resistance to 
Solvent 

Solderability 

Lead Integrity 

Flammability 
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MIL-883, Method 2007, Condition 
A: 20-2,000 Hz for 4 mins.; peak at 
20 G's. 

MIL-883, Method 1011.3, Condition 
8: - 55°C to 125°C, 15 cycles 

MIL-883B, Method D 1004.3 

MIL-8838, Method 2015.1 

MIL-8838, Method 2003.2 

MIL-8838, Method 2004.3 

Needle Flame, IEC 695-2-2 



® MOTOROLA 

Advance Information 

GENERAL DESCRIPTION 

The MBM2011A is a 1,048,576 (220) bit magnetic bubble mem­
ory device. All required magnetic components, including per­
manent magnets, the drive field coils and protective magnetic 
shield are integral parts of the device. The package is a 1.15 x 1.10 
x 0.36 inch 16-pin DIP. 

The architecture of the MBM2011 A features a double-period 
block-replicate organization with sw:ap gates on the input track. 
Data storage is organized as 512 storage loops of 2,048 bits each. 
Additional loops are provided to store the error correction code 
and as redundant loops. In one of two dedicated map loops on­
chip the redundant map loop data is stored. 

The MBM2011 A magnetic bubble memory can be operated syn­
chronously or asynchronously. Average access time to a page of 
data is less than 11.5 ms at 100 kHz. Data transfer rate is 100 
kilobits per second at .100 kHz. Average power dissipation at 100 
kHz is 1.0 W. The device will operate over a case temperature 
range of O°C to 70°C, and data is retained without power from 
- 40°C to 100°C. 

The device is fabricated using a pseudo-planar process to im­
prove operating margins as well as to enhance reliability. The use 
of CrCuCr in the conductor elements insures excellent conductiv­
ity while greatly increasing resistance to problems associated with 
electromigration. 

FEATURES 

MBM2011A 

1M X 1 BIT 
MAGNETIC .BUBBLE 

MEMORY DEVICE 

• Non-volatile • On-Chip Redundant Loop Map 

• High Density 

• Solid State 

• Low Power 

• Start/Stop Capability 

• Page-Oriented Access 

X Coil -

X Coil + 

Y Coil -

Y Coil + 

Case 
lAC Gnd) 

Active 
Detector 

Reference 
Detector 
Detector 

Common (+j 

• 

• Swap Gates 

• Block Replicate 

• Error CorreCtion Code Storage 

• 16-pin Dual-in-Line Package 

PIN ASSIGNMENTS 

Replicate -

Generate -

Generate + 

SWAP -

Map 
Replicate -

Map 
Replicate + 

Replicate + 

This document contains information on a new product. Specifications and information herein 
are subject to change without notice. 
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Rep. 
9 (+) 

Map 
Rep. 10 
(+) 

Map 
Rep 11 
(-) 

SWAP 12 
(-) 

Gen. 13 
(+) 

Gen. 14 
(-) 

SWAP 15 
(+) 

Rep 16 
(-) 

Write 
Track 

FIGURE 1 - BLOCK DIAGRAM 

Map Loops (2) 

Loop 0 

Loop 1 

Loop 2 

• 
• 
• 
• 

Loop 291 

Loop 292 

Loop 293 

• 
• Read 

• Track 

• 
Loop 581 

Loop 582 

Loop 583 

8 Det. 
Common 

(+) 

Ref. 
...... -+--4. 7 Det. 

(-) 

Active 
6 Det. 

(-) 

Shield 
(A.C. Gnd) 

4 YCoil 
(+) 

3 Y Coil 
(-) 

X Coil 
(+) 

X Coil 
(-) 

~~----~----~vr------------~~----~v~--~ 
Input SWAP Storage Loops Rep. Output 
Port Gates Gates Port LZ 

*~ ~+ -~ *NOTE: 
The (+) jack for the Z coil is the Cine closest to Pin 8. 

Z Coil z 
Coil 
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ABSOLUTE MAXIMUM RATINGS 

Characteristics Min 

Operating Temperature (Case) (Tc) 0 

Non-Volatile Storage Temperature -40 

Storage Temperature -40 --
External Magnetic Field -
Peak Current in X Coil* -
Peak Current in Y Coil* -
Peak Current in Z Coil* -
Peak Replicate Current -

Peak Generate Current -
Peak Swap Current -
Peak Detector Current -
Coil Disturb Current with Data Retention -
Interelement Voltage -
*These peak currents are allowed subject to the device temperature not exceeding the temperature limits. 

ELECTRICAL CHARACTERISTICS (TC = O°C. rotating field frequency (fo) = 100 kHz) 
FUNCTION CURRENTS 

Characteristics Symbol 

Generate Current IG 

Swap Current IS 

Data Replicate Cut Current at TC = 25°C (Note 1) IRC(25) 

Data Replicate Transfer Current IRT 

Map Replicate Cut Current at TC = 25°C (Note 1) IRCM(25) 

Map Replicate Transfer Current IRTM 

Map Transfer In Current ITM 

Detector Current IDA. lOR 

Temperature Coefficient of Cut Current (Map and DlIta) Referenced to aRC 
Value at TC= 25°C (Note 1) 

Min 

190 

16 

134 

30 . 

67 

16 

-16 

3.8 

-0.32 

Max 

70 

100 

120 

20 

900 

1.100 

3.000 

25 

35 

15 

5.0 

10 

55 

Typ Max 

- 230 

- 20 

144 154 

- 40 

72 77 

- 20 

- :-20 

4.0 4.2 

-0.34 -'0.36 

Note 1: Map and Data replicate cut currents require temperature compensation. The current at any case temperature. TC. IS given by: 
aRC aRC 

IRC(T) ~ IRC(25 11 + 100' (T-25)) 0 '" T '" 70°C IRCM(T) =IRCM(25) [1 + 100 (T-25)) 0 '" T '" 700C 

COIL DRIVES (See Figure 2) 

Characteristics Symbol Min Typ Max 

Coil Driver Supply Voltage Vx• V,,- 11.4 12 14·6 

Coil Driver Switch on Resistance Ron 0.7 - 1.8 
(2 switches in series) 

Coil Driver Clamp Diode Drop Vclamp - - 1.6 
(2 diodes in series) 

X Coil Peak Current IXp - 650 -
(Lx = nom. Vx = nom) 
(Ron. Vclar:'lP = nom) 

Y Coil Peak Current Iyp - 740 
(Ly = nom. Vy = nom) 
(Ron. Vclamp = nom) 

Coil Current Offset IxQ.lyo -10 - 10 

Stop Current Overshoot Iso - - +10 
-0 

Total Coil Power Pc - - 1.4 

Z-Coil Sensitivity - 26.5 -
Z-Coil Current to Simultaneously Erase All Data Stored Izap 2.0 - -

Rotating Field On 3.0 - -
Rotating Field Off 

Duration of Erase Current tZAP 0.5 - 10 
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SCOPE 

This specification describes the magnetic, electrical, 
mechanical and environmental parameters of the 1 Mbit 
magnetic bubble device, MBM2011 A as manufactured 
by Motorola Inc. 

DEVICE ORGANIZATION 

The 1 Mbit bubble memory chip uses a block-replicate 
organization with swap gates on the input track. The 
storage area is arranged as 512 storage loops each, with 
2,048 bit locations. Additional loops are provided for 
error correction (12), and defect tolerance (60). giving 
a total of 584 loops. Data is written and read at the clock 
frequency which is the rotating field frequency. Figure 
1 is a schematic diagram of the 1 Mbit chip. 

FIGURE 2 - X, Y COIL DRIVE 

(a.) TYPICAL DRIVE CIRCUIT 

Data Input 
To write into the device, the single generator is pulsed 

and the data pattern is propagated along the double 
period input track until it aligns with the storage loops. 
Operating the swap gates transfers the new data into 
the storage loops such that consecutive bits go into 
adjacent loops and simultaneously transfer out the old 
data. 

1 ___ --'00-_ 

Coil 
Current 

t = 0 2.5 J-L5 5.0/1-5 7.5/1-5 

Data Output 
To read data, the replicate gate is pulsed and one bit 

is replicated from each loop into the double period out­
put track. The data then propagates along the output 
track and through the detector such that data is read 
out at the clock frequency. 

Redundancy 
Of the 584 storage loops, 512 are allocated for data, 

12 for error correction and 60 for redundancy. These 60 
loops are used to mask inoperable minor loops and 
improve performance. Sixty loops are always declared 
redundant. Data should not be written into the redun­
dant loops. 

Redundancy Map 
In addition to the 584 storage loops, the chip contains 

two map loops. These loops have their own transfer-in 
and replicate gates but share the generator and detector 
with the storage loops. Only one loop is required and 
is chosen at final test. The chosen loop is used to store 
the data which identifies the redundant loop map. A 
'one' designates a usable loop; a 'zero: a non-usable 
loop. Preceding this map code is a stream of 64 'zeros' 
followed by a 'one' and a 'zero' which may be used to 
;:;ynchronize the external control circuitry with the mem­
ory. The map loop used for storage of the redundancy 
information is also identified in the code (see "Coding 
of Redundancy Map"). Since only alternate bit positions 
are written into the map loop to enhance reliability, in­
tervening bits are always zero and are ignored during 
read (see "Map Read Operation"). 

The redundancy map is also printed on the label of 
each device using hexadecimal format. Two digits are 
used per loop. Instead of providing the absolute loop 
number, the incremental difference between non­
usable loops is printed. For example, if the first bad loop 
is #7, and the next two are 19 and 23, the sequence 
070C04 will be printed on the label. This format allows 
for an incremental difference between two non-usable 
loops of up to 255 (FF). Loop #292 is not connected in 
the 1 Mbit device and is always declared bad. 

(b.) TYPICAL RISE/FALL IMBALANCE DUE TO DRIVE CIRCUIT 
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Coding of Redundancy Map. The map loop contains 1024 
bits of information in five fields. 

Number 
of 

Pattern Field Bits 
MM ____ MM Map Data 584 

EE ___ EE Error Correction 12 

LL Loop 2 
UU ___ UU User 360 

00 ____ 0010 Sync 66 

(1) Each bit corresponds to a data loop in sequence 
M = 1 identifies a usable loop (524). 
M = 0 identifies a redundant loop (60). 

Notes 

(1) 

(2) 

(3) 

(4) 

(5) 

(2) Error correction code used is a fire code applied only to the map 
data. 

(3) Identifies which map loop contains the redundancy information 
01 -loop #1,10 -loop #2. 

(4) This field may contain factory-pertinent information. It will not 
contain a duplicateof the sync pattern. 

(5) The sync pattern is used to locate the beginning of the map data 
field and identifies data page zero. 

Organizational Specifications 

Bits/Loop 
Total Data Loops 
Usable Data Loops 
Error Correction Loops 
User Data Loops 
Total User Storage 
Map Loops 

INTERFACE IMPEDANCES 

2,048 
584 
524 

12 
512 

1,048,576 bits 
2 

Characteristics 

Generate (2) 

Swap (2) 

Replicate (2) 

Map Replicate (Includes Map Transfer-In) (2) 

Detector (Active and Reference) (2) 

Detector Active/Reference Ratio 

X Coil Inductance 

Y Coil Inductance 

Z Coil Inductance 

X Coil dc Resistance 
Non-Operating, 25°C 

Y Coil dc Resistance 
Non-Operating, 25°C 

Z Coil dc Resistance 
Non-Operating, 25°C 

X Coilac Resistance (2) 

Y Coil ac Resistance (2) 

NOTE: 
(2) TC(min) = O°C, non-operating 

TC(max) = 70° C, operating 
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FUNCTIONAL DESCRIPTION 

Write Data Operation 
Writing data is accomplished by generating a pattern 

with a series of pulses applied to pins 13 and 14, starting 
tpGSF before the swap operation. As the device contin­
ues to cycle after all data is generated, the new data 
and the old will be aligned at the swap gates after tpGSL. 
A swap pulse is applied to pins 12 and 15 at this time, 
swapping the new data in and the old data out. The old 
data are propagated out and discarded beyond the ac­
tive area. 

Note: In order to ensure correct device operation, it is 
essential that at least one empty bitposition follows the 
last bit of a data block. 

Read Data Operation 
To read data, the device must be cycled until the de­

sired page is aligned with the replicate gates on the 
output side of the storage loops. A replicate cut pulse 
is applied to pins 9 and 16 to duplicate the page. This 
is immediately followed by a replicate transfer pulse 
which causes the duplicate bubbles to propagate into 
the output track. 

Detection occurs when a bubble passes under the 
magneto resistive detector element. The bubble's mag­
netic field causes the detector element to change resis­
tance. By passing a constant current through the de­
tector, this is converted to a voltage signal. A dummy 
detector which is not influenced by magnetic bubbles 
is used to cancel the background magnetoresistive 
signal. 

Output bubbles are discarded beyond the active area 
after detection. A complete page is read in tpRDL. 

Symbol Min Typ Max Units 

rG 4.0 - 11 n 
rs 500 - 1150 n 
rR 90 - 160 n 
rM 28 - 65 n 

RDA, rDR 900 - 2000 n 
0.985 - 1.015 

Lx 41 - 44 J.!H 

Lv 36 - 39 J.!H 

Lz 25 - 35 J.!H 

rx - 3.3 - n 

ry - 1.5 - n 

rz - 0.75 - n 

rx 3.3 - 5.3 n 
rv 2.1 - 3.1 n 
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OUTPUT SIGNALS (TC = O°C to WC fo = 100 kHz) 

Characteristic Symbol Min Typ Max . Units 

Common-Mode Output Signal Vcm - - 50 mV 
(IDA = lOR = 4.0 mAl 

Differential Peak-to-Peak Output Voltage (See Note 1) 
Id = 4.0 mA, See Figure 1 for measurement details) 

Logic 1 VOH TBD - - mV 
Bubble, Present 

Logic 0 VOL - -c- TBD mV 
No Bubble 

Signal Strobe Leading Edge Phase tso 191 Degrees 

Signal Strobe Trailing Edge Phase tsc 258 Degrees 

Logic 1 Valid Window tlV 50 ns 

Note 1: VOH is defined as the difference between the most negative and the most positive signal excursions which occur within the phase window 
tso to tsc when a bubble is being detected. VOL is similarly defined for the case of no bubble being detected. See Figure 3. 

0° 90° 180° 270° 

FIGURE 3 

0° 90° 180° 270° 0° 

""1 • ..------- No Bubble = '0' ------....... *I .... f------- Bubble Present = '1' -------J.~I 
(a) DETECTOR BRIDGE OUTPUT 

. +12 V 

Reference Active 
Detector Detector 

Scope Input Impedance: 

"" 2M n 
"" 5.0 pF 

+r------. 
30 MHz 
Oscil­

loscope 

...----i Differen­
tial Probe 

Frequency Response: 
"" 5.0 MHz 

(b) MEASUREMENT SETUP 

Map Read Operation 
To read the contents of the map, a series of alternate 

cycle map replicate pulses is applied to pins 10 and 11. 
Data will be available after tpMRD' ·Since map data is 
only loaded into alternate positions: in the loop, one 
pass may result in no data. In this case, the procedure 
is repeated after delaying one cycle. The outputs from 
the two map loops are merged, but only one loop con­
tains data. See "Coding of Redundancy Map Loops" for 
decoding information. 
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Map Write Operation 
Writing the map loop is accomplished by generating 

map information as normal data on alternate cycles. 
After tpGT1 or tpGT2, pins 10 and 11 are pulsed with 

a series of negative map transfer pulses on alternate 
cycles. Selecting tpGT1 writes into map loop 1, selecting 
tpGT2 writes into map loop 2. 

TIMING CHARACTERISTICS TC = O°C to 70°C, fo = 100 kHz. See Figure 4 for test conditions. All control pulses to have rise and 
fall times,,; 80 ns (10%-90% of pk amplitude) unless otherwise noted. All pulsewidths measured at 50% amplitude unless 
otherwise noted. 

WRITE CYCLE TIMING 

Characteristic Symbol Min Typ Max Units 

Generate First Bit to Swap In (1) tPGS(F) - 597 - Cycles 

Generate Last Bit to Swap In (1) TPGS(L) - 14 - Cycles 

Swap In to Replicate Out (1) tpSR - 1026 - Cycles 

Swap In to Non-Volatile Storage (2) tps - 2 - Cycles 

Generate Delay Time (3) tDG 70 120 Degrees 

Generate Pulse Width (4) tWG 100 150 200 ns 

Generate Fall Time tFG 200 400 ns 
(80%-90% of pk Amplitude) 

Swap Delay Time (3) tDS 270 330 Degrees 

Swap Pulse Width tws 340 370 400 Degrees 

READ CYCLE TIMING 

Replicate Out to Detect First Bit (1) tPRD(F) - 91 - Cycles 

Replicate Out to Detect Last Bit (1) tPRD(L) - 674 - Cycles 

Replicate Out to Swap In (1) tPRS - 1022 - Cycles 

Replicate Delay Time (3) tDR 0 12 Degrees 

Replicate Cut Pulse Width tWRC 50 75 100 ns 

Replicate Transfer Pulse Width tWRT 80 100 120 Degrees 

MAP READ AND WRITE CYCLE TIMING 

Characteristic Symbol Min Typ Max Units 

Map Replicate to Detect tpMRD - 97 - Cycles 

Generate to Map Loop # 1 Transfer tPGT1 - 608 - Cycles 

Generate to Map Loop #2 Transfer tpGT2 - 605 - Cycles 

Map Loop Transfer-In to Replicate tpTR - 1028 - Cycles 

Map Replicate Delay Time (3) tDRM 0 - 12 Degrees 

Map Replicate Cut Pulse Width tWRCM 50 75 100 ns 

Map Replicate Transfer Pulse Width tWRTM 80 100 120 Degrees 

Map Transfer-In Delay Time tDTM 270 - 330 Degrees 

Map Transfer-In Pulse Width tWTM 200 220 240 Degrees 

NOTES: (1) Propagation times are defined from the beginning of the cycle in·~hich the first signal occurs to the beginning of the cycle in which the 
second signal occurs. 

(2) Data is non·volatile at the end of the cycle in which the swap current is turned off. 
(3) These parameter limits are guaranteed when the device is driven with the X and Y current shown in Figure 4. Deviations from these drive 

conditions may cause these limits to change in absolute angle, but the phase range (max.-min.) will remain as specified. 
(4) Generate pulse width is defined from 50% amplitude on the rising edge to 90% amplitude on the falling edge. 
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Gen 

SWAP 

Rep 

Detect 

Cycles 

Gen 

XFER 

RMAP 

Detect 

Cycles 

FIGURE 4 - TEST CONDITIONS - X AND Y CURRENT WAVEFORMS 

Data Loops 
~WRITE------"'''· 

Map Loop 

FIGURE 5 

Control Timing 
.--READ--. 

(Same Location) 
584 Pulses, 1 Per Cycle 

1 Pulse 

1 Pulse 

584 Bits, 1 Per Cycle 

~ __ L Each function 

L
· --I"'LJL..JL 1024'Pulses, 

--1-
. ~ 1 Per 

. . --- 2 Cycles 

• M.p "'08· .... 1028+2048" I 97· . ~---
Map2:605 ~ ----.j 

where n is an integer ;;.1 
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FIGURE 6 - X. Y COIL TIMING 
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MECHANICAL SPECIFICATION 

Package 
The MBM2011A device is a 16-pin dual-in-line pack­

age. The die is mounted on a printed circuit board car­
rier attached to a beryllium copper leadframe and en­
capsulated in plastic compound. Two orthogonal coils 
and a pair of permanent magnets enclose the die and 
the whole device is molded into a Mumetal shield. A Z 
coil is included in the device to facilitate testing and 
extended temperature range operation. 

Mechanical Data 
Package Size 

Package Weight 
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ENVIRONMENTAL SPECIFICATION 

Temperature Ranges 
(See "Absolute Maximum Ratings"). 

External Magnetic Fields 
When subjected to an external magnetic field of 20 

De maximum in any direction the device will continue 
to operate satisfactorily as long as the parameters are 
kept within the range specified in this document. 

Screen Tests 
Die Visual 

Stabilization 
Bake 

Temperature 
Cycling 

External Visual 

All Parts 100% 
100X Inspection consistent with 
MIL-883B, Method 2010, Condo B 

As per MIL-STD-8838, Method 1008, 
Condition C, 150°C for 24 hours 

As per MIL-STD-883B, Method 1010, 
Condition B, 10 cycles -55°C ~ 
125°C 

MIL-883B, Method 2009 

Qualification Testing 
Bond Strength 

Mechanical 
Shock 

Variable 
Frequency 

fhermal Shock 

Moisture 
Resistance 

Resistance to 
Solvent 
Solderability 

Lead Integrity 

Flammability 
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MIL-883B, Method 2011.3,Condi­
tion D 

MIL-883B, Method 2002, Condition 
B: 1,500G for 0.5 ms 

MIL-883, Method 2007, Condition 
A: 20-2,000 Hz for 4 mins.; peak at 
20 G's. 

MIL-883, Method 1011.3, Condition 
B: - 55°C to 125°C, 15 cycles 

MIL-8838, Method D 1004.3 

MIL-883B, Method 2015.1 

MIL-883B, Method 2003.2 

MIL-883B, Method 2004.3 

Needle Flame, IEC 695-2-2 
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Advance Information 

GENERAL DESCRIPTION 

The MC34044 Bubble Memory Sense Amplifier is a monolithic 
bipolar linear integrated circuit which amplifies and detects the 
differential output signal of a magnetic bubble memory device. 
Peak-to-peak sensing is performed within a selected time window, 
thus rejecting noise which occurs outside that window. The Sense 
Amplifier circuit includes two' matched, programmable current 
sinks which. provide constant-current detector operation. The 
Sense threshold is externally selectable. The MC34044 is pack­
aged in a 14-pin dual in-line package. 

FEATURES 

• True Peak-to-Peak Sensing 

• Independent Time Windows for Negative and Positive Peak 
Detection Permit Rejection of Unwanted Signal Noise 

• Constant Current Detector Operation - Currents Set by Exter-
nal Precision Resistor 

• One of Three Preset Threshold Levels Selectable by User 

• Linear Threshold Control from External Source Optional 

• Noise Compensation Capacitor Reduces Susceptibility to Power 
Supply Noise 

• Chip Select Input and Three-State Output for Multiple-Bubble 
Systems 

MC34044 

BUBBLE MEMORY 
SENSE AMPLIFIER 

-1 

~.'" 
~~~~UU 

FIGURE 1 - BUBBLE MEMORY SENSE AMPLIFIER 
FUNCTIONAL DIAGRAM 

In + o----..---~ 

In - o----+--.-~ 

CSET 0--_-+-/ 

Gnd o---_t-........ 

Clamp' 

Strobe 

Comp 

I 

This document contains information on a new product. Specifications and information herein 
are subject to change without notice. 
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PIN ASSIGNMENT 
14-pin Dual In-line Package: 0.3-inch row spacing 

also 14-lead Flat-Pack 

CS 

Out 

Gnd 

VOO 

Comp 

VREF 

CSET 

PIN DESCRIPTIONS 
Output (three-state) 

Gnd 

TSET 

OUT - Data Output - following the trailing edge 
of STROBE, indicates the state of the de­
tected signal during the STROBE - high if 
the signal exceeded the threshold, low 
otherwise. Held in high-impedance state 
when CS is high. 

ABSOLUTE MAXIMUM RATINGS* 

Characteristic 

Storage Temperature 

Ambient temperature with power applied 
Commercial Device 
Extended-temperature Device 

Voltage - VOO, IN +, IN - to GNO 

Voltage - any other pin to GNO 

Power dissipation 

Supplies and Miscellaneous 
VDD - Power supply voltage. 

VREF - Reference voltage for bias current and 
threshold. 

GND(3) - System ground (three pins). 

CSET 

TSET 

COMP 

Inputs 
CS 

- Detector current set resistor. 

- Threshold select. 

- Noise compensation capacitor. 

- Chip Select ,-- enables the three-state data 
output. 

IN + - Differential sense signal input - negative 
IN - peak detect and threshold are with respect 

to the indicated polarities. Also provides the 
detector bias currents. 

CLAMP - Enables negative peak detection and acti­
vates peak hold function. 

STROBE - Enables threshold comparator for positive 
peak detection. Trailing edge resets peak­
hold function and enables OUT .signal 
change. 

Value Unit 

-65 to +150 °C 

o to + 70 °C 
-55 to + 125 °C 

-0.2 to +20 Volts 

-0.2 to +6.0 Volts 

TBO Watts 

*Absolute Maximum Ratings indicate limits beyond which permanent damage may occur to the device. Proper operation of the device requires that 
it be limited to the conditions specified under DC Electrical Characteristics. 

DC ELECTRICAL CHARACTERISTICS (T A = 0 to 70°C VREF = 2 50 V + 1%) -
Parameter Symbol Min Max Unit 

Power Supply Voltage' VOO 10.8 18 Volts 

Power Supply Current 100 - 25 mA 
(Excludes 10) 

Current from VREF IREF - 0.110+ 0.2 mA 
(VREF = 2.525 V) 

Logic High In Voltage VIH 2.0 - Volts 

Logic Low In Voltage VIL - 0.8 Volts 

Logic High Out Voltage VOH 2.7 - Volts 
(10 = -4.0 rnA) 

Logic Low Out Voltage VOL - 0.4 Volts 
(10 = 1.6 rnA) 

Logic High In Current IIH - 20 IlA 
(VI = 2.7 V) 
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DC ELECTRICAL CHARACTERISTICS (TA = 0 to 70°C, VREF = 250 V + 1%) -

Parameter 

Logic Low In Current 
(VI = 0.4 V) 

Output Off-State Current 
(VO = 0.4 - 2.7 V) 

Detector Current 

Detector Current Mismatch 

IN +, IN - DC Voltage 

Differential DC IN Volts 

AC Common-Mode IN Volts 

Low Threshold Voltage 
(VTSET = VREF) 

Nominal Threshold Voltage 
(TSET pin open) 

High Threshold Voltage 
(VTSET = 0.0 V) 

Note 1: Includes 1% tolerance on RSET. 

AC ELECTRICAL CHARACTERISTIC (T A = 0 to 70°C) 

Parameter 

CS to OUT 

CS to OUT Disable 

STROBE to OUT Change 

Delay Differential IN to Comparator Output 

OPERATION 

Detection of a magnetic bubble within the memory 
device utilizes the magnetoresistive effect whereby a 
bubble passing beneath the detector element causes a 
change in its resistance. By passing a constant current 
through the detector, this resistance change can be 
sensed as a voltage change. A matched reference ele­
ment which is not in the path of the bubble permits the 
use of differential sensing to cancel noise introduced 
by the rotating field. 

The Sense Amplifier circuit contains matched con­
stant-current sinks for the active and reference detector 
elements. These elements should be connected beween 
the supply voltage and the IN + and IN - pins respec­
tively. These pins are connected internally to the current 
sinks. The current levels are matched and are set by 
meeans of a precision resistor connected externally be­
tween the CSET pin and ground. A thermistor may be 
used to provide a temperature-compensated detector 
current if required for extended-temperature operation 
of the magnetic bubble memory. 

A differential amplifier across the two detector ele­
ments amplifies the bubble signal. The difference signal 
is fed to a negative peak detect-and-hold circuit, and to 
another difference amplifier. The difference between 
the signal and the negative peak is fed to a voltage 
comparator where it is compared to a threshold voltage. 
A signal which exceeds the threshold indicates the pas-

Symbol Min Max Unit 

IlL - -1.6 mA 

10Z -20 20 !-LA 

ID 10*VREF!RSET ::: 10% 

IDM - 2% -
VICR 3.0 Vs -3.0 Volts 

VIND - 200 mV 

VICM - 200 mV 

VTL TBD TBD mV 

VTN TBD TBD mV 

VTH TBD TBD mV 

Symbol Min Max Unit 

tco - 300 ns 

tcz - 300 ns 

tso - 300 ns 

td - 300 ns 

sage of a bubble beneath the detector. One of three pre­
determined threshold voltages can be selected by con­
necting the TSET pin to VREF or to GND or leaving it 
open. For extended-temperature operation, linear con­
trol of the threshold can be accomplished by applying 
a linear voltage to TSET. 

Timing is provided through the CLAMP and STROBE 
inputs. CLAMP enables the negative-peak detector. The 
most-negative voltage appearing while CLAMP is high 
is stored until the trailing edge of STROBE. The output 
of the threshold comparator is enabled while STROBE 
is high. if the signal exceeds the negative peak by the 
threshold amount at any time while STROBE is high, a 
ONE is detected and latched. The output pin changes 
state at the trailing edge of STROBE. CLAMP and 
STROBE may be connected together and driven with a 
single signal. 

The COMP pin may be used to reduce the effect of 
power supply noise on the detector. A capacitor con­
nected between COMP and VDD increased the supply 
rejection performance of the internal regulator with 
respect to noise present on VDD. The best value will 
depend upon the individual system, and is typically 
O.1/-LF. 

The Chip Select (CS) input is active-low. When CS is 
false (high) the three-state data output (OUT) is placed 
in the high-impedance state. Several Sense Amplifiers 
may have their OUT pins connected together with only 
one circuit enabled at a time via the CS pin. 
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FIGURE 2 - SIGNAL WAVEFORMS 
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Advance Information 

GENERAL DESCRIPTION 

The MC34046S and MC34047S Single Bubble Memory Opera­
tion Drivers are monolithic bipolar linear integrated circuits which 
generate controlled-current pulses for the generate, swap, repli­
cate and map-loop operations in a magnetic bubble memory de­
vice. The MC34046S and MC34047S are pin-compatible and spe­
cifically designed to drive the Motorola MBM2256 (256-kilobit) 
and MBM2011 (one-megabit) bubble memories respectively. They 
differ only in the amplitudes of the current pulses generated. Each 
Operation Driver can drive one bubble memory. Basic controll 
timing signals are input to the Operation Driver from the bubble 
memory controller. Each circuit contains a voltage booster to pro­
vide the high-voltage required by the swap and replicate circuits. 
Under-voltage detection prevents operation until this supply has 
reached its proper level. The circuits are packaged in 28-pin, 0.6-
inch wide dual in-line packages. 

FEATURES 

• Single Bubble Memory Drive Capability 

• Controlled-current Sinks Assure Proper Currents Independent 
of Variations in Bubble Gate Resistances 

• Currents Independently Set by External Precision Resistors 

• Temperature Compensation of Currents Via External Thermis­
tor if Desired 

• GENERATE Pulse Specially Shaped to Prevent Multiple Bubble 
Generation 

• Pulse Time-out Circuit Protects Against Physical Damage in the 
Event of a Stuck Input Timing Signal 

• On-chip High-voltage Source- System Interlocked until Proper 
Voltage is Present 

• Chip Select Input for Multiple-bubble Systems 

• Full Map Loop Read and Write Operation 

ABSOLUTE MAXIMUM RATINGS* 

Characteristic Value Unit 

,Storage Temperature -65 to + 150 °c 
Ambient Temperature with power applied 

Commercial Device o to +70 °c 
Extended-temperature Device TBD to +85 °c 

Voltage - VBOOST, IND, IREP, ISWAP -0.2 to +35 Volts 

Voltage -IGEN1, IGEN2, IMAP -0.2 to +20 Volts 

Voltage - VCC -0.2 to + 7.0 Volts 

Voltage - any other pin to GND -0.2 to +6.0 Volts 

Power dissipation TBD Watts 

"Absolute Maximum Ratings indicate limits beyond which permanent damage may occur to 
the device. Proper operation of the device requires that it be limited to the conditions 
specified under DC Electrical Characteristics. 

This document contains Information on a new product. Specifications and Information herein 
are subject to change without notice. 
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MC34046S 
MC34047S 

SINGLE 
BUBBLE MEMORY 

OPERATION DRIVERS 

Gen 

DIN2 

DIN1 

GSET 

IGEN2 

IGEN1 

Gnd 

IND 

VCC 

PIN ASSIGNMENTS 

• 

28-pin Dual In-line 
Package: 0.6-inch row spacing 



MC34046S. MC34047S 

Inputs 
CS 

D'N1 
D'N2 
SYNC 

GEN 

SWAP 

REP 

RMAP 

CUT 

Outputs 
IGEN1 
IGEN2 

ISWAP 

IREP 

IMAP 

PDNO 

PIN DESCRIPTIONS 

Supplies and Miscellaneous 
Chip Select - enables the Operation 
Driver. 

Data inputs (two channels). 

Data input clock (rising edge). 

- Trigger for GENERATE current pulses. 

Enable SWAP current pulse. 

Enable REPLICATE current pulse. 

Enable MAP-REPLICATE current pulse. 

Timing for CUT portion of REPLICATE and 
MAP-REPLICATE current pulses. 

GENERATE current pulses (two channels). 

SWAP current pulse. 

REPLICATE current pulse. 

MAP-REPLICATE current pUlse. 

Power Down Output - indicates that 
VBOOST is below its minimum operating 
value. 

GSET 

SWSET 

TOSET 

RCSET 

VCC(2) 

VREF 

VBOOST -
IND 

GND(4) 

GENERATE current set. 

SWAP current set. 

REPLICATE-TRANSFER current set. 

REPLICATE-CUT current set (adds to 
TRANSFER current). 

Power supply voltage (2 pins). 

Reference voltage used to set currents. 

High-voltage power supply output. 

Inductor and diode used in voltage-boost 
circuit (see application diagram). 

System Ground (4 pins). 

FIGURE 1 - FUNCTIONAL DIAGRAM 

CS----------------~ 
....---IGENl 

o QL----------+---l 

IGEN2 

O'N2 

SYNC GSET 

ISWAP 

GEN 

SWSET 

SWAP 

CUT 
IREP 

Rep 

IMAP 

RMAP RCSET 

TOSET 

Gnd 

VCC-- INO 

VREF -- VSOOST 

PONO 
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MC34046S-MC34047S 

DC ELECTRICAL CHARACTERISTICS (T A = 0 to 70°C VREF = 2 50 V + 1 %) -
Parameter Symbol Min Max Unit 

Power Supply Voltage VCC 4.75 5.25 Volts 

Power Supply Current ICC - 100 mA 

Current from VREF IREF - 2.0 mA 
(VREF = 2.475 V) 

Boost Supply Voltage VBOOST 28 35 Volts 

Logic High In Voltage VIH 2.0 - Volts 

Logic Low In Voltage VIL - 0.8 Volts 

Logic Low Out Voltage VOL - 0.4 Volts 
(10 = 4.0 rnA) 

Logic High In Current IIH - 10 p..A 
(VI = 2.7 V) 

Logic Low In Current IlL - -1.6 mA 
(VI = 0.4 V) 

Output Leakage Current 10L - 100 p..A 
(Output Off) 

IREP, ISWAP Saturation VSATH - 6.0 Volts 

Saturation Voltage - Other Outs VSATL - 3.0 Volts 

Note: The Bubble Memory Controller WRITE MAP command should not be executed more often than once per second, or the Operation Driver 
maximum power dissipation limit will be exceeded. 

MC34046S ONLY (VREF = 250 V + 1% Current Set Resistors = 604 kH + 1% each) - -
Characteristic Symbol Min Max Unit 

Generate Current IG 180 220 mA 

SWAP Current ISW 25 31 mA 

REPL-Transfer Current IRT 28 42 mA 

REPL-Cut Current (Note 1) IRC 75 95 rnA 

MAP-REP-Transfer Current IMT 28 42 mA 

MAP-REP-CUT Current (Note 1) IMC 75 95 mA 

MC34047S ONLY (VREF = 250 V + 1% Current Set Resistors = 619 kn + 1% each) - -
Generate Current IG 190 230 rnA 

SWAP Current ISW 16 20 rnA 

REPL-Transfer Current IRT 30 40 rnA 

REPL-CUT Current (Note 1) IRC 130 150 rnA 

MAP-REP-Transfer Current IMT 16 20 rnA 

MAP-REP-CUT Current (Note 1) IMCI 65 75 rnA 

Note 1: CUT current is the sum of the currents determined by the r.esistors connected to TOSET and RCSET. 

AC ELECTRICAL CHARACTERISTICS (T A = 0 to 70°C) 

Parameter Symbol Min Max Unit 

DIN Setup Time tDSU 50 - ns 

DIN Hold Time tDH 50 - ns 

CUT Current Risetirne tCR - 50 ns 
(MC34047S only) 

Other Out Current Rise tr - 100 ns 

IGEN Current Fall tGF 200 400 ns 

CUT Current Falltirne tCF - 100 ns 
(MC34047S only) 

Other Out Current Fall tF - 200 ns 
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MC34046S-MC34047S 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Parameter 

IGEN Pulse Width 

CS to any Output 

GEN to IGENx Delay 

SWAP to ISWAP Delay 

Other In-Out Delays 

SWAP Time-out 

REPL-Transfer Time-out 

REPL-CUT Time-out 

GEN to SYNC 

OPERATION 

The magnetic bubble memory device requires a se­
ries of current pulses of proper timing, amplitude, and 
shape to generate and route the bubbles. These pulses 
are produced by the Operation Driver in response to 
signals generated by the controller. 

The generate pulse creates a bubble in the input track. 
It is a fixed-width pulse triggered by the rising edge of 
the GEN input. A controlled fall time prevents multiple­
bubble generation which can occur if the trailing edge 
is too sharp. Two generate outputs, IGEN1 and IGEN2, 
can drive separate bubble devices. They are independ­
ently enabled by data signals received on DIN1 and DIN2 
respectively. The DIN signals are latched internally on 
the rising edge of SYNC prior to the GEN input. A high 
level on DINx will enable IGENx. 

The Swap Pulse, ISWAP, causes an exchange of bub­
bles between the input track and the storage-loop 
tracks. It is on when the SWAP input is high. ISWAP is 
normally connected to the data swap gate on the bubble 
device, but if map loop write capability is required, it 
may be connected via a switch, jumpers, etc. to the map 
gate. 

The replicate function copies bubbles from the 
storage-loop tracks onto the output track. A two-step 
pulse is used. A high-current, narrow initial portion cuts 
the elongated bubble in two; a lower-current, wider 
trailing portion transfers the trailing bubble onto the 
output track. Separate outputs are provided for data 
replicate, IREP, and map replicate, IMAP. These outputs 
are controlled by three input signals: REP or RMAP 
when high enables IREP or IMAP respectively; CUT 

Symbol Min Max Unit 

tGW 50 200 ns 

tcso - 250 ns 

tGGO - 200 ns 

tsso - 160 ns 

tlO - 100 ns 

tSTO - 80 ILS 

tno - 50 ILS 

tCTO - 4.0 ILS 

tGS 1.1 - ILS 

when high enables the high-current portion of which­
ever pulse is simultaneously enabled. 

The current levels of the various pulses a~e set by 
means of precision resistors connected externally be­
tween each of four pins and ground: 

• GSET controls IGEN1 and IGEN2. 

• SWSET controls ISWAP. 

.• TOSET controls the lower (transfer) level of IREP and 
IMAP. 

12·30 

• RCSET controls the initial (cut) portion of IREP and 
IMAP. This current is added to that determined by 
TOSET. 

Temperature compensation of the currents for ex­
tended-temperature operation, can be done by using 
thermistor networks on the SET pins. 

The Chip Select (CS) input is active high. When it is 
false (low) all current outputs are disabled. Since some 
of the current pulse levels, if sustained would damage 
the bubble device or the driver, a time-out circuit is 
included which will shut off any pulse if the input signal 
should remain active too long. 

The higher resistance of the swap and data replicate 
gates requires a higher drive voltage than the normal 
power supply, VDD' This voltage, VBOOST, is provided 
by an on-chip voltage booster in conjunction with an 
external inductor, capacitor, and diode. When VBOOST 
is below its specified range the Power Down Output 
signal PDNO is held low. This is an open-collector out­
put signal and may be externally wire-ored. 
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FIGURE 2 - SIGNAL WAVEFORMS 
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FIGURE 3 - TYPICAL APPLICATION OPERATION DRIVER 
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VDD 

WRMAP Switch 
Norm. Position 

+ 
- Gen 

+ 

MBM 

Ll = 470 JLH 
Cl = 1.0 JLF, 60 WV 
C2 = 470 pF 

CRl = lN 5615* 

*or equivalent 



® MOTOROLA 

Advance Information 

GENERAL DESCRIPTION 

THE SC42468 Bubble Memory Coil Pre-driver is a monolithic 
CMOS integrated circuit which generates control signals for driv­
ing the X and Y field coils of a magnetic bubble memory device. 
The coil currents are switched through bridge configurations of 
complementary MOS Power FETs which are packaged separately. 
Basic control/timing signals are input to the coil pre-driver from 
the bubble memory controller. 

The Coil Pre-driver also contains under-voltage sensing circuits 
for the two bubble memory system power supply voltages. These 
circuits provide an interlock signal which can be used to provide 
an orderly shut-down so as to prevent loss of data in the event 
of a loss of D.C. power. The SC42468 is packaged in a 20-pin dual 
in-line package. 

FEATURES 

• Level Shift from TTL to Coil Drive Voltage 

• High Load-Capacitance Drive Capability for Low-On-Resistance 
Power FET Coil Drivers 

• Coils Grounded When not Operating 

• Interlock Disables Operation Driver When Coils are not Being 
Driven 

• Under-Voltage Detection and Interlock 

• Chip Select Input for Multiple-Bubble Systems 

ABSOLUTE MAXIMUM RATINGS* 

Characteristic Value Unit 

Storage Temperature -65 to + 150 °C 

Ambient temperature with power applied 
Commercial Device o to + 70 °C 
Extended-temperature Device -55 to +125 °C 

Voltage - VDD and Coil Drive Outputs -0.5 to + 15 Volts 

Voltage - any other pin to GND -0.5 to + 7.0 Volts 

Output Driver Current 180 mA 

Power dissipation 1.2 Watts 

*Absolute Maximum Ratings indicate limits beyond which permanent damage may occur to 
the device. Proper operation of the device requires that it be limited to the conditions 
specified under DC Electrical Characteristics. 

This document contains mformatlon on a new product. Specifications and Information herem 
are subject to change without notice. 
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YAO 

YBO 

YBOC 

YB 

YA 
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SC42468 

BUBBLE MEMORY 
COIL PREDRIVER 

PIN ASSIGNMENTS 

• 

20-pin Dual In-line 
Package: 0.3-inch row spacing 

XAOC 

XAO 

XBO 

XBOC 

XB 

XA 

VSENSE 



SC42468 

Inputs 
CS 

XA 

XB 

VA 

VB 

PIN DESCRIPTIONS 

Chip Select - enables operation ofthe coil 
pre-driver. 

X coil positive current enable. 

X coil negative current enable. 

V coil positive current enable. 

V coil negative current enable. 

Outputs 
XAO 

XAOC 

XBO 

XBOC 

X-coil positive-current N-channel driver 
enable. 

X-coil positive-current P-channel driver 
enable. 

X-coil negative-current N-channel driver 
enable. 

X-coil negative-current P-channel driver 
enable. 

VAO V-coil positive-current N-channel driver 
enable. 

Supplies and Miscellaneous VAOC V-coil positive-current P-channel driver 
enable. VDD Coil driver supply voltage. 

VCC Logic supply voltage. 

VREF Reference voltage for sensing circuits. 

VSENSE - VDD sensing input. 

GND System Ground. 

VBO 

VBOC 

RUN 

V-coil negative-current N-channel driver 
enable. 

V-coil negative-current P-channel driver 
enable. 

Indicates that the X and V coils are being 
driven - enables the operation driver. 

Power Down Output - indicates that at 
least one of the power supply voltages is 
below its minimum operating value. 

FIGURE 1 - FUNCTIONAL DIAGRAM 

r--------------------------, 
XAO 

XA --'-_------__ t---I 

XAOC 

XBO 
XB--'-~----~--r_---.~ 

XBOC 

Run 

r------ ----------- ----~ 

YA_I r- YAO 

: Identical ~ YAOC 
I Circuit ~ YBO 

--; L--YBOC 
~-------T------------~----~ 

vs~:::s L,,;~~;;~:ge I 0 PDNO 
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SC42468 

DC ELECTRICAL CHARACTERISTICS (VREF = 2.50 V ±1%, TA = 25°C) 

Parameter Symbol Min Max Unit 

Coil Supply Voltage VOO 9.0 14.5 Volts 

Logie Supply Voltage VCC 4.75 5.25 Volts 

Current from VOO_ 1001 - TBO rnA 
(VOO =12.0 V, CS = 0) 

Current from VOO 1002 - TBO rnA 
I (V DO = 12.0 V, CS = 1) 

Current from VCC ICC - TBO rnA 
(VCC = 5.25 V) 

Current from VREF IREF - TBO pA 
(VREF = 2.525 V) 

Logie High In Voltage (TTL) VIH 2.0 - Volts 

Logie Low In Voltage (TTL) VIL - 0.8 Volts 

Logie High Out Voltage (TTL) VOH 2.7 - Volts 
(10 = -0.4 rnA) 

Logic Low Out Voltage (TTL) VOL - 0.4 Volts 
(10 = 1.6 rnA) 

Logie High In Current IIH - 20 pA 
(VI = 2.7 V, VCC = 5.0 V) 

Logie Low In Current IlL - -40 pA 
(VI = 0.4 V, VCC = 5.0 V) 

Driver High Out Voltage (CMOS) VOOH VOO-0.3 - Volts 
(lOOH= -10mA) 

Driver Low Out Voltage (CMOS) VOOL - 0.2 Volts 
(IDOL = 10 rnA) 

Driver High Out Current 100H -250 - rnA 

Driver Low Out Current IDOL 250 - rnA 

Input Capacitance CIN - 15 pF 

VCC Detection Threshold VTCC TBO TBO Volts 

VSENSE Detect Threshold VTS TBO TBO Volts 

Vec Power Up Enable VECC TBO TBO Volts 

VOO Power Up Enable VEOO TBO TBO Volts 

AC ELECTRICAL CHARACTERISTICS (VOO = 10.8 to 13.2 V, TA = 25°C) 

Parameter Symbol Min Max Unit 

Output Rise Time tr - 35 ns 
(CL = 450 pF) 

Output Fall Time tf - 35 ns 
(CL = 450 pF) 

CS* to Driver Out toco - 300 ns 
(CL = 450 pF) 

es* to RUN Delay tOCR - 300 ns 

Other In to Driver Out tOlD - 150 ns 
(CL = 450 pF) 

Other In to RUN Out tOIR - TBO ns 
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SC42468 

FIGURE 2 - SIGNAL WAVEFORMS 
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OPERATION 

tOCR 
tOIR 

II 

The magnetic bubble memory device requires a ro­
tating magnetic field which is produced by the inter­
action of two orthogonal (X,Y) coils mounted inside the 
package. A uniform rotating field would be produced 
by driving the coils with sinusoidal currents displaced 
by 90° in time. In actual practice, an approximately tri­
angular current waveform is produced by applying a 
voltage pulse to each coil through transistor switches 
and allowing the inductance of the coil to integrate the 
voltage into a current ramp. The pulse duration is small 
relative to the time-constant ofthe coil and series tran­
sistors so that the current ramp is approximately linear. 

Timing inputs to the Coil Pre-driver are provided to 
the XA, XB, YA, and YB pins. These signals are active­
high and enable the application of voltage pulses to the 
coil driver FETs, which in turn enable current flow in 
the coils. XA and YA enable positive current flow; XB 
and YB enable negative current flow. Four output drive 
signals are provided for each coil, one for each of the 
four switch transistors in the bridge (two P-channel, two 
N-channel). These correspond to the four inputs and 
their logical complements except that if both XIV) inputs 
go high, all four XIV) outputs go high. This is the off 
state wherein all N-channel drivers are turned on thus 

toco 
tOlD 

90% 

10% 

grounding both ends of both coils. When either coil is 
in the off state (XA=XB=high, or YA=YB=high). the 
RUN output is held low to disable the Operation Driver. 

Note that the "X" and "Y" halves of the circuit are 
identical as are the "A" and "B" portions within each 
half. This symmetry may be taken advantage of to sim­
plify printed-circuit board layout in some cases by in­
terch,mging "X" and "Y" or "A" and "B." 

The Chip Select (CS) input is active-low, and when 
false (high) overrides the timing inputs forcing the coil 
drivers into the off state, and places the Coil Pre-driver 
into a standby mode with reduced power consumption. 
Chip Select may be used to selectively enable one of 
a parallel-wired group of bubble memories, each with 
its own set of support circuits. 

The Power Down (PONO) signal is active-low and 
goes low whenever eitherVcc or VOO drops below its 
normal operating range. VCC is sensed internally, but 
since VoD is variable (dependent on the operating fre­
quency) itis sensed through the VSENSE pin using a 
voltage divider (R, and R2) from VOO. At nominal VOO, 
VSENSE should be 2.90 volts. When power is applied, 
PONO is held low until both VCC and VOO have reached 
their operating values. PONO has an open-drain output 

. and may be externally wired-ored. 
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SC42468 

Controller 

Sys 
Res 

FIGURE 3 - TYPICAL COIL WAVEFORMS 
(X·COIL IDENTICAL, PHASE SHIFTED) 
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FIGURE 4 - TYPICAL APPLICATION 
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® MOTOROLA 

Advance Information 

GENERAL DESCRIPTION 

The SC42584 and SC42585 Bubble Memory controllers are 
monolithic HMOS integrated circuits which control the operation 
of the Motorola MBM2256 (256 Kilobit) and MBM2011 (1 Megabit) 
Magnetic Bubble Memories, respectively. They provide the inter­
face between a Magnetic Bubble Memory (MBM) subsystem and 
the user system, including data and map loop read and write, 
redundant loop management, error correction, and all bubble 
memory timing. The SC42584 and SC42585 are functionally equiv­
alent and pin-compatible. They differ only in data record length 
and bubble memory control pulse timing. They are packaged in 
40-pin dual-in-line packages with O.6-inch pin row spacing. 

FEATURES 

• Single-Chip Integrated Circuit 

• Generation of All Bubble Memory Timing Signals 

• Operation of 1 to 8 Bubble Memories in Parallel 

• Complete Error Correction/Detection 

• Dynamic Data Buffering of 16 Bytes 

• Complete Redundant Loop Management 

• Direct 8-bit Microprocessor Bus Interface 

• Programmed, Interrupt, or DMA Data Transfer 

• Power-Failure Interlock 

• On-chip Crystal-Controlled Oscillator 

• Simple Software Interface with Diagnostic Capability 

• Bootloop Write with Mechanical.lnterlock 

ABSOLUTE MAXIMUM RATINGS· 

Characteristics Value Unit 
Ambient temperature with power applied 

Commercial device o to + 70 ·C 
Extended-temperature device -55 to + 125 ·C 

Storage Temperature -65 to +150 ·C 

Voltage - any pin with respect to GND -0.5 to + 7.0 Volts 

Power dissipation 1.0 Watts 

* Absolute Maximum Ratings indicate limits beyond which permanent damage 
may occur to the device. Proper operation of the device requires that it be 
limited to the conditions specified under DC Electrical Characteristics. 

.. ThIS document contains InformatIon on a new product. SpeCIfIcatIons and informatIon herein 
are subject to change without notice. 
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SC42584 
SC42585 

BUBBLE MEMORY 
CONTROLLERS 

FIGURE 1 - PIN ASSIGNMENTS 
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SC42584-SC42585 

PIN DESCRIPTIONS 

User Interface 
RESET - If a command is executing, initiates an 

Data Bus 
(D7-DO) 

Address 
(A2-AO) 

INT 

DRQ 

orderly termination; resets and precon­
ditions internal registers and control 

"logic. 

- Bidirectional transfer of data, com­
mands, and status between the user 
system and the controller. 

- Selects one of eight internal registers 
for bus transfer. 

- Chip Select ~ enables the user data~bus 
interface. 

- Read Enable - enables reading from 
, ,the addressed register in conjunction 

with CS or DACK. 

- Writ~ Enable..,.- enables writing to the 
addressed register in conjunction with 
CS or DACK. 

- Interrupt - programmable to indicate 
data request or command completion. 

- Data Request - indicates that the 
contrller is ready for a data byte transfer 
to or from the user system. 

- Data Acknowledge - enables a transfer 
between the 'bus and the data buffer in 
conjunction with RD andWR but inde­
pendent of A2-AO. 

External Map Memory Interface 
MAPDATA - Data from external redundancy-map 

memory. 

- Initializes (clears to zero) :the redun­
dancy-map memory address counter. 

CLKMAP - Rising edge increments the redun-
dancy-map memory address counter. 

WRMAP - Enables writing data from the MBM(s) 
to the redundancy-map memory. 

Supplies and Miscellaneous 
XIN - Crystal connections for controller clock 
XOUT oscillator. Alternatively, XIN may be dri­

ven with an externally-generated square 
wave at standard TTL levels, in which 
case, XOUT should be left unconnected. 

Vec - Power supply voltage: 5 V ± 5 percent. 

GND - System ground. 
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Bubble Memory Interface 
DIN - Data In - serial data from MBM sense 

DOUT 

STROBE 

SRCLK 

GEN 

SWAP 

REP 

RMAP 

CUT 

XA 

XB 

YA 

YB 

amplifier (single-MBM bank) or parallel­
to-serial shift register (multiple-MBM 
bank). 

- Data Out - serial data to MBM opera­
tion driver (single-MBM bank) or to 
serial-to-parallel shift register (multiple­
MBM bank). 

- Data timing signal - defines sample 
window for sense amplifier. Trailing 
edge latches detected data in sense am­
plifier. Leading edge latches data into 
operation driver in single-MBM bank. 

- Data timing for multiple-MBM bank. 
Loads data from sense amplifiers into 
a parallel-to-serial shift register. Trailing 
(rising) edge clocks data from a serial­
to-parallel shift register into the opera­
tion driver(s). 

- Clock for shift registers used in a mul­
tiple-MBM bank. Rising edge advances 
shift registers. Falling edge internally 
samples data on DIN or changes data 
on DOUT. 

- Generate 

- Swap 

- Replicate 

- Replicate Map 

--, Cut 

Timing signals to op­
eration driver which 
control the corre­
sponding currents. Cut 
current is produced by 
the conjunction of CUT 
and REP or CUT and 
RMAP. 

- Xcoil positive cur-
rent enable. 

- X coil negative 
current enable. 

- Y coil positive cur­
rent enable. 

- Y coil negative 
current enable. 

When the -A and 
- B signals are 
both high, the cor­
responding coil is 
off and both ends 
are grounded. 



SC42584·SC42585 

DC ELECTRICAL CHARACTERISTICS (VCC = 5.0 Volts ± 5% unless otherwise specified.) 

Parameter 

Input Low Voltage 

Input High Voltage 

Output Low Voltage 
(lOL = 2.0 mAl 

Output High Voltage 
(lOH = - 500 !LA) 

VOH for XA.XB.YAYB (1) 

XIN Input Low Voltage 

XIN Input High Voltage 

Input Current 
(VIN = 0 to VCe! 

Output Off-state Current 
(VOUT = .45 to VCe! 

VCC Supply Current 
(V CC = 5.25 V) 

(Note 1) VCC = 5 V, 
VCC =2.8 V, 

10H = - 0.5mA 
10H = -0.1mA 

AC ELECTRICAL CHARACTERISTICS 

Parameter 

Clock Period 

Clock High Time 

Clock Rise Time 

Clock Fall Time 

RESET Pulse Width 

Reset Disable Delay 

ORO Turn Of Delay 

INT Turn Off Delay 

CS & Address Set Up 

CS & Address Hold 

Time Between Successive RD Pulses 

Read Data Delay 
(CL = 30 pF) 
(CL = 100 pF) 

Data Bus Turn Off 
(CL = 20 - 100 pF) 

WR Pulse Width 

Time Between Successive WR Pulses 

Write Data Set Up 

Write Data Hold 

DIN, MAPDATA Set Up 

DIN, MAPDATA Hold 

DOUT Delay 

Symbol Min 

VIL -0.5 

VIH 2.0 

VOL -

VOH 2.4 

VCOH 2.4 

VXINL -0.5 

VXINH 2.4 

IlL -

10Z -10 

ICC -

Symbol Min 

tCY 100 

tCH 0.4 

tCR -
tCF -

tWRE 64 

tDRD -
tDDR -
tDIN -
tAS 25 

tAH 0 

tROFF 2.0 

tDDR 
-
-

tDZ 20 

tww 200 

tWOFF 2.0 

tDSW 25 

tDHW 25 

tDIS 50 

tDIH 50 

tDOD -

12·39 

Max Unit 

0.8 V 

VCC+0.5 V 

0.4 V 

- V 

- V 

0.4 V 

VCC + 0.5 V 

10 IJ.A 

10 !LA 

150 mA 

Max Unit 

333 ns 

0.6 tCY 

25 ns 

25 ns 

- tCY 

192 tCY 

300 ns 

150 ns 

- ns 

- ns 

- tCY 

250 ns 
300 ns 

100 ns 

- ns 

- tCY 

- ns 

- ns 

- ns 

- ns 

100 ns 
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BUBBLE MEMORY DEVICE OPERATION 

The magnetic bubble memory (MBM) device stores 
data as the presence or absence of locally-polarized 
domains referred to as bubblesin a thin film of magnetic 
garnet material. A pattern of magnetic r:naterial on the 
surface defines stable locations for the bubbles and 
paths between them. A rotating magnetic field is pro­
duced in the plane of the film by two orthogonal coils 
within the MBM package. One cycle of field rotation 
advances all bubbles one position on their respective 
tracks. The field may be stopped at the end of any cycle, 
and the bubbles will remain in place. 

The data storage area is organized, as a number of 
closed storage loops. Input and output tracks carry bub­
bles to and from the storage loops and are intercon­
nected with the loops at opposite ends by swap and 
replicate gates respectively. One physical page of data 
consists of one bit from each of the storage loops. Fig­
ure 2 is a functional diagram of the MBM. Actual im­
plementation may be different. Table 1 gives the MBM 
capacities. 

A generator creates bubbles in the input track as re­
quired to write data into the MBM. When a number of 
data bits equal to the number of storage loops has been 
entered into the input track and shifted into alignment 
with the loops, a swap pulse is applied which inter­
char.ges each bit in the input track with one bit in the 
adjacent storage loop. The bits swapped out are shifted 
to the end of the input track and annihilated. 

To read data non-destructively, a replicate-cut-trans­
fer pulse is applied. This pulse causes a stretched bub­
ble at the replicate gate of each storage loop to be cut 
into two full-sized bubbles with the trailing bubble trans­
ferred to the output track while the leading bubble re­
mains in the storage loop. Bubbles in the output track 
are then shifted to the detector which consists of a 
matched pair of magneto-resistive elements. Bubbles 
pass beneath the active detector element causing a 
change in its resistance, and are then destroyed. A con­
stant current passed through the detector converts the 
resistance change into a voltage change. The reference 
detector element provides cancellation of noise induced 
by the rotating field, through the use of differential 
detection. 

In order to improve MBM device yields, extra redun­
dant storage loops are provided, and the device is 
permitted to have a limited number of non-functioning 
loops. Since data transfer between the controller and 
the MBM is bit serial, if the controller knows the loca­
tions ofthe non-functioning loops, it can skip over them. 
For this purpose, two additional storage loops are pro­
vided, one of which is loaded at the factory with a map 
of the useable data loops; the other is empty. The map 
loops communicate with the same input and output 
tracks as the data loops, but have separate control in­
puts for replicate and transfer-in (the map write function 
does not perform a true swap). 
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SYSTEM DESCRIPTION 

The MagneticBubble Memory Controller provides the 
complete interface between a user system and a mag­
netic bubble memory subsystem. The user communi­
cates with the controller via an eight-bit parallel bi­
directional data bus which carries commands, data, 
status, and associated control information. This data 
bus is designed to connect directly to a microprocessor 
system. The controller contains eight internal registers 
which can be mapped via three address lines directly 
into memory locations or 1/0 ports in the user system. 

The controller is specifically designed to interface 
with the following Motorola bubble memory devices 
and support circuits: 

• MBM2256 and MBM2011 Magnetic Bubble Memories 
- 256 kilobit and one megabit devices respectively. 

• SC42468 Coil Pre-driver - provides the necessary 
drive for the X and Y coil drivers (MOS power FETs) 
and also provides power supply low-voltage detection. 

• MC34046 and MC34047 Operation Drivers - provide 
the generate, swap, replicate, and map replicate 
current pulses for the MBM2256 and MBM2011 
respectively. 

• MC34044 Sense Amplifier - provides the detector 
bias currents and bubble signal detection. 

The controller can operate 1,2,4, or 8 MBMs in par­
allel, each with its own support circuits. Parallel oper­
ation multiplies the single-MBM physical page size and 
data transfer rate by the number of MBMs operated (1, 
2,4, or 8). Consecutive data bits are written to and read 
from adjacent MBM devices cyclically; therefore each 
data record is distributed across all the MBMs. Single 
and multiple MBM systems are shown in Figures 3a 
and 3b. 

The controller can be interfaced to several banks of 
MBMs, each containing multiple MBMs (not necessarily 
the same number). This is accomplished by using the 
chip select inputs on the support devices to enable one 
bank at a time using an externally latched and decoded 
address. The controller operates the various banks in­
dependently, and it must be reinitialized whenever the 
active bank is changed. A multiple-bank system is 
shown in Figure 3c. 

A multiple-MBM bank requires additional compo­
nents as follows: 

1) an eight-bit serial-to-parallel shift register which re­
ceives data from DOUT clocked by SRCLK, and from 
which data is transferred in parallel to the operation 
drivers by SYNC. Banks of two or four MBMs use 
the positions corresponding to the first bits shifted 
in. 

2) a parallel-to-serial shift register which receives data 
from the sense amplifiers enabled by SYNC and 
shifts the data to DIN clocked by SRCLK. The bit 
length need be only as great as the number of MBMs. 
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The controller accepts only the first two or four bits 
shifted in for corresponding bank sizes. 

3) an external redundancy-map memory and address 
counter (not required for two MBM2256s) to aug­
ment: the controller's internal map memory. This 
memory subsystem is connected as shown in Figure 
4. It uses the following controller signals which are 
described under PIN DESCRIPTIONS: CLRMAP, 
CLKMAP, WRMAP, and MAPDATA. The memory is 
configured as one bit wide, and is written and read 
serially. Map memory timing is shown in Figure 9. 

In some applications, the user may wish to have the 
redundancy map data permanently stored in a PROM. 
This may be done using the configuration described in 
3). In this case, the controller's internal map memory 
is not used. 

CONTROLLER OPERATION 

A block diagram of the main functional components 
of the controller is given in Figure 5. 

User Interface 
The user interface is directly compatible with many 

8-bit microprocessors. The data bus provides user com­
munication with any of the eight internal registers as 
selected by the address input. The INT signal can be 
used to interrupt the processor to request data or to 
indicate command termination. The DRQ and DACK sig­
nals can interface to a separate Direct-Memory-Access 
controller. These functions are described in detail under 
PROGRAMMING INFORMATION. 

Data Path 
The DATA BUFFER provides sixteen bytes of dynamic 

buffering between the user and the bubble memory 
subsystem. Bytes are transferred in parallel between 
the buffer and the SHIFTER which performs the serial­
to-parallel conversion on data read from the MBM(s) 
through DIN or the parallel-to-serial conversion on data 
to be written to the MBM(s) over DOUT. 

When writing, the OUTPUT MAPPER inserts zeros 
into the data stream at positions corresponding to the 
unused loops. The INPUT MAPPER deletes the corre­
sponding bits from the input stream when reading. The 
redundant loop map is accessed from the MAP MEM­
ORY during these operations and provided. to the map­
pers. The ERROR CORRECTION circuit generates check 
bits and inserts them into the data stream when writing, 
and checks these bits when reading. It is capable of 
correcting any single burst of errors up to three bits 
long via the READ CORRECTED command. 

The redundancy-map data is usually stored in one of 
the two separate map loops in the MBM. The controller 
reads this data during initialization, and stores it in the 
MAP MEMORY from which it is retrieved during data 
read and write operations. The controller has on-chip 
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map memory sufficient to store the map for one 
MBM2011 or two MBM2256s. For multiple-MBM banks, 
additional external memory is required; the controller 
provides all the control signals necessary to operate 
this external memory. 

Alternatively, the map data can be permanently 
stored in an external PROM or a completely external 
RAM may be used. In either case, the entire map is read 
from the external memory, and the internal map mem­
ory is not used. 

The map loop also contains a synchronization pattern 
which is used to locate sector/page zero during initial­
ization. The map loop is normally loaded at the factory 
and need only be read to initialize the controller. How­
ever, commands are provided to read and write the map 
loops for diagnostic purposes or to change the map 
loop contents. Since the map loop write uses a transfer­
in rather than a swap function, the MBM must be erased 
using the Z-coil or an external magnetic field prior to 
a map write. The map transfer-in pulse is generated on 
the SWAP pin. A switch is required as shown in Figure 
6 to properly route the current pulse to the MBM. This 
switch also protects against accidental destruction of 
the map data by an unintentional map write. 

Redundant loop data are stored in alternate bit po­
sitions in one of the map loops in the MBM. The inter­
vening bit positions and the other map loop must con­
tain all zeros (no bubbles). All map operations access 
only alternate map bits so the intervening zeros are not 
seen by the controller. (Initialization may start in the 
wrong phase and read only the intervening zeros. In 
this case, it automatically shifts one position and re­
reads.) Data from the two map loops are merged when 
reading so that loop selection is not required. The 
WRITE MAP command allows specification of the de­
sired loop. 

The format of the map loop data is shown in Table 3. 

Bubble Memory Data and Timing 
All the necessary MBM coil drive and function-gate 

timing signals are generated by the controller. The coil 
drive timing signals are sequenced on and off so as to 
start and stop the drive field in the proper phase. Data 
to and from the MBM(s) are transferred bit-serial. The 
signals STROBE, SYNC, and SRCLK are provided to 
clock this data. Control timing is given in Figure 10 and 
Table 4. 

Oscillator 
An on-chip oscillator provides the internal time base 

to operate the controller when connected to an external 
crystal as shown in Figure 7. Alternatively, XIN can be 
driven from an external oscillator and XOUT not used. 
The crystal or external oscillator frequency is 64 times 
the coil drive frequency. 

Reset and Power-Down 
The RESET pin provides internal preconditioning of 
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the controller logic on power-up or other system reset 
conditions and also acts as a power-down interrupt 
which provides an orderly termination of any operation 
in progress with no loss of data in theMBMs. 

RESET initializes the registers as follows (hexadeci-
mal values): 

LPC: 
CMDR: 
MSR: 
SAR: 
RCR: 
SFR: 
STR: 

0000 
FF 
01 

0000 
00 
00 
C1 
01 

(TERMINATE) 

(while RESET is active) 
(after RESET is removed) 

The system must be initialized after a reset to syn­
chronize the MBM(s) with the controller. The user 
should load the SFR according to the system configu­
ration, and then execute an INITIALIZE command. 

When RESET is brought low, the controller ensures 
that all control pulse and coil drive signals are properly 
sequenced to the off condition so that no data is de­
stroyed in the MBMs. This will occur within three mag­
netic cycles after RESET goes low. Data being written 
will usually not have been swapped in, and will have 
to be rewritten when the system is restarted. Note that 
if RESET is generated due to detection of low DC volt­
age. the power supply voltages may already be out of 
their specified operating ranges, and proper MBM op­
eration may not be guaranteed. The user should provide 
input power detection or other means of sustaining DC 
voltages to minimize the chance of data loss. 

Error Detection and Correction 
In order to ensure the integrity of the data stored in 

the bubble memory system, the controller employs er­
ror detection and correction circuitry which operates 
automatically, and is in general transparent to the user. 

During a normal WRITE DATA operation, the con­
troller calculates and appends a 12-bit error correction 
code (ECC) field onto each block of 512 bits (64 bytes) 
written. Extra minor loops are provided in the MBMs 
for this field. The ECC used is a Fire Code which permits 
the identification and correction of any single burst of 
errors up to three bits long. 

During a READ DATA operation, the controller recal­
culates the .ECC field to verify the data. If an error is 
detected, the controller stops (provided the Stop on 
Error bit is set) and indicates the error in the status 
register. It also saves the ECC syndrome and data block 
address to enable re-reading (and error correction) of 
the erroneous block. 

Two types of errors can occur: 

1) Soft errors --' due to transient phenomena in the 
detection and sense circuitry. The data in the mem­
ory is good and can usually be re-read correctly. 

2) Hard errors - due to incorreCt data in the MBM(s). 
The READ CORRECTED command rereads the er-
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roneous block and sends corrected data to the user 
in most cases. The data should then be re-written to 
the MBM(s) to correc.t .the memory contents. 

Soft and uncorrectable errors are detected and indi­
cated only by the READ CORRECTED command. If an 
error is detected during a READ DATA command with 
Stop on Error set, the controller saves the calculated 
ECC syndrome. The READ CORRECTED command uses 
two separate ECC circuits: one att~mpts to do error 
correction' using the error syndrome, the other recal­
culates the syndrome on the raw data received from the 
MBM(s). This recalculated syndrome is compared to the 
saved syndrome from the READ DATA. If they are not 
equal, the Soft Error bit is set indicating that the data 
reread was not the same as the originally-read data. If 
the error-correction circuit does not find a correctable 
error, the Uncorrectable Error bit is set. 

If a soft error occurs, the error-correction circuit can­
not function properly. However it may have been 
"fooled" and changed. some data. Therefore the data 
received during READ CORRECTED with a soft error 
indication should be ignored, and the data reread with 
the READ DATA command. 

Hard errors are rare, and the block. structure of the 
MBM, and interleaved operation of mUltiple MBMs 
causes most hard errors to be correctable, i.e. a hard 
failure in a single minor loop affects only one bit in any 
ECC block (except for a single MBM2256 system). 

The controller also calculates and inserts an ECC field 
during a WRITE MAP operation. This field is checked 
during the INITIALIZE (L=1) and READ MAP (C=1) op­
erations; however error correction is not performed for 
the map data. 

The ECC details and capabilities are summarized in 
Table 5. 

PROGRAMMING INFORMATION 
Nine basic commands with 24 options provide.total 

control of the bubble memory subsystem. The user 
stores a command into the command register, transfers 
data bytes as required, then checks the controller status 
to verify proper completion of the operation. 

Registers 
Eight registers are directly accessible by the user via 

the data bus. The desired register is selected by the 
three-bit address on A2-AO when CS is true (low). 
(DATA can also be selected by DACK.) All are read-write 
except the STR which is read only. 

While a command is executing (READY = 0), writing 
is inhibited except to DATA and to CMDR bits 1&0; 
therefore only a Terminate. (Immediate) command can 
be accepted (CMDR bits 7-2 will not be altered). The 
registers are summarized in Table 6. 
Symbol 
(Address) 

CMDR 
(000) 

Name and Use 

- Command Register - loaded by the 
user with the command to be exe-



SC42584·SC42585 

MSR 
(001) 

SARL 
(010) 
SARH 
(011 ) 

RCR 
(100) 

cuted by the controller (see 
Commands). 

- Multiple Sector Register - loaded by 
the user with the number (0 indicates 
256) of sectors/pages to be read or 
written by the subsequent multiple 
sector READ DATA or WRITE DATA 
command (not used for single sector 
commands). 

- Sector Address Register, two bytes, 
L = Low-order 8 bits, H = high-order 
bits - loaded by the user with the 
address of the (first) sector/page to be 
read or written by the subsequent 
(multiple sector) command. 

- Residual Control Register - selects 
various options which apply to sub­
sequent commands. Individual bits 
provide specific options as follows: 

Bit Function 

7 

6 

5 

4 

3 

Not used, always zero. 

Read Buffer Enable - used primarily 
for diagnostic functions. This bit must 
be set to 1 if it is desired to read from 
the data buffer when riO command is 
in progress. Otherwise, the buffer may 
be written into, but not read from. For 
proper operation, it must be reloaded 
with a 0 before initiating a subsequent 
command. 

0: Buffer is write-only between 
commands. 
1: Buffer is read-only between 
commands. 

Stop on Error - causes the controller 
to terminate any READ DATA com­
mand at the end of any ECC block in 
which a data error was detected. The 
ECC logic, SAR, and MSR are left in the 
proper state for execution of a READ 
CORRECTED command. 

Half Buffer - causes DRO to be set 
only when the buffer is at least half 
full* (READ) or half empty (WRITE). 
When Half Buffer is set to 1, data may 
be transferred in 8-byte bursts in re­
sponse to DRO. The setting of DRO 
according to Half Buffer and the num­
ber of bytes in the buffer is as follows: 

HB READ WRITE 
0: ;;;< 1 byte ,,-;; 15 bytes 
1: ;;;< 8 bytes* < 8 bytes 

*or at end of command if buffer 
is not empty. 

Enable READY Interrupt - causes INT 
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SFR 
(101 ) 

STR 
(110) 

to be activated at the termination of 
any command. INT is cleared by read­
ing STR or writing CMDR. May be set 
concurrently with bit 2. 

2 Enable DRO Interrupt - causes INT to 
be activated whenever DRO is true. 
May be set concurrently with bit 3. 

Page Addressing Mode - (see Sector,' 
Page Addressing)-

0: Sector Addressing Mode (default). 
1: Page Addressing Mode. 

o Write Protect - prevents any WRITE 
command from being executed. A write 
protect error will be indicated if any 
WRITE (Map or Data) is attempted with 
Write Protect = 1. 

- System Features Register - defines 
the system configuration. Functions 
of the individual bits are as follows: 

Bit Function 

7-3 Not used, always zero. 

2 External Map - indicates that all map 
data is to be stored or is pre-stored in 
the external map memory (RAM or 
PROM). The controller does not use its 
internal map storage. 

1,0 Bank Size - specifies the number of 
MBMs in the active bank as follows: 

00: 1 MBM, 01: 2 MBMs, 
10: 4 MBMs, 11: 8 MBMs 

-,- Status Register (Read Only) - indi-
. cates the status of the command in 

progress or last ended - cleared 
when CMDR is loaded (except TER­
MINATE when busy) or by RESET. 
Certain bits pertain only to specific 
commands or are defined differently 
for different commands. The mean­
ings of the bits are as follows: 

Bit Command Meaning 

7 RDC Soft Error - the recom­
puted ECC syndrome did 
not match the previous 
syndrome (see Error 
Correction/Detection) . 

6 WRD,WRM Write Protect bit is set 

7&6 

5 

command not 
executed. 

RESET pin is active (low). 

RDD,WRD Sector/page Address Out 
of Range for the number 
of MBMs specified. 

RDM (C= 1) Map compare error -
the data read from the 
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DATA 
(111) 

4 

3 

2 

o 

MBM(s) did not match 
that inthe map memory. 

INIT Initialization error -
synchronization pattern 
could not be found. 

RDC 

all READS 

all READS 
and WRITES 

Non-correctable error. 

Data Error detected 
(ECC). For RDC com-
mand, indicates that er­
ror is in a different block 
than previous error. 

Data Buffer overrun -
the user did not read/ 
write the data buffer fast 
enough to keep up with 
the M13M data transfer 
rate, . or the user at­
tempted to read/write the 
buffer when DRO = o. 

all RD & WR Data transfer request 
(DRO). 

all Ready - previous com­
mand has terminated 
and controller is ready 
to receive a new 
command. 

Data buffer - a 16-byte first-in-first­
out (FIFO) buffer' used for all data 
transfers. 

Sector/Page Addressing 
A page of data corresponds to a single physical read 

or write of the' MBM(s) - therefore, the page length is 
determined by the MBM type (256K or megabit) and the 
number of MBMs specified in the SFR. The number of 
pages in a bank is independent of the number of MBMs, 
and is determined only by the MBM type. 
Note: A minimum block size of 64 bytes is required for 

the ECC. Therefore, a single 256K-bit bank utilizes 
two physical pages per logical page. 

A sector is a fixed-length record independent of the 
number of MBMs specified in thEi$FR and is equal to 
the maximum-length page for the MBM type. Therefore, 
the number of sectors in a bank is proportional to the 
number of MBMs. 

Sector addres~ing is selected by default. Page ad­
dressing may be selected by setting the Page Mode 
bit = 1 in the RCA. SeCtor and page addressing are equiv­
alent for a maximum bank of 8 MBMs. 

Regardless of the mode or number of MBMs, error 
detection/correction is performed on blocks of 512 bits 
(64 bytes). In general, there are multiple ECC blocks 
within a sector/page. 

Table 7 shows the sector and page sizes and counts 
for all configurations. 
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Logical Addressing 
Propagation of the bubbles along the input or output 

track causes the data loops to be shifted an equal dis­
tance. Thus, following a replicate and clearing of the 
output track, the physically adjacent page has propa­
gated well past the replicate gates; a similar affect oc­
curs during consecutive writes. In order to provide min­
imum access time when reading or writing consecutive 
pages/sectors, the controller uses a logical addressing 
scheme such that consecutive logical pages are spaced 
several prysical locations apart to account for the la­
tency described above. This spacing is given in Table 8. 

The controller maintains the current logical pagel 
sector address in the Logical Page Counter (LPC), a non­
accessible register which. is incremented by the appro­
priate value during each active MBM cycle. The LPC is 
compared to the SAR to locate thedesired page/sector 
for READ & WRITE commands. To synchronize the LPC 
with the MBM contents, the INITIALIZE or CLEAR LPC 
command shoUld be used. RESET also clears the LPC 
to zero regardless of MBM position. 

The timing of the WRITE DATA command is such that 
consecutive commands to consecutive logical ad­
dresses (without reloading the SAR) will be accom­
plished w.ith minimum latency. During a multiple-page/ 
.sector READ DATA command, replicates are performed 
"on the fly" as each logical page reaches the replicate 
position; however the extra propagation distance be­
tween the replicate gates and the detector means that 
at the termination of a READ DATA command, the next 
logical address has passed t.her~pl.icate position. The 
POSITION READ command will gi,ve minimum access 
time when consecutive logical pages/sectors are to be 
read with single-page/sector commands. 

Commands 
The :user initiates operation of the controlier by writ­

ing a comlTland bYte into the command register (CMDR). 
The various commands are described below and sum­
marized in Table 6. For each command, the value to be 
loaded into the CMDR is given in binary with certain 
option bits which affect its operation.' Use of the SAR 
and MSR is described where applicable. These regis­
ters, when used, as well as the SFR and RCR, must be 
loaded prior to loading the CMDR. , 

Data Transfer , 
All data .transfers are made to/from the data buffer 

which is accessed as register7. During a read or write 
command execution, when the controller determines 
that a data transfer.isrequired, it does the following: 

1) sets the DRO bit in the status register. 
2) raises the DRO pin to. the active (high) state. 
3) if RCR bit 2 (Enable DRO Interrupt) is set, raises 
the INT pin to the active (high) state. 

Any of these conditions may be recognized by ap-
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propriate software or hardware as indicating that data 
transfer is requir,ed. The user then transfers one or more 
bytes to or from the buffer using WR or RD and either 
of the following: 

1) addressing Register 7 (CS=O, A2,A1,A0 = 111). 

2) activating DACK (CS = 1, DACK = 0, A2-AO 
ignored). 

The DRO and DACK signals may be used with a sep­
arate direct memory access (DMA) controller. DRO and 
INT (if used) remain active as long as data transfer is 
required. 

If the RCR Half Buffer bit is set to 1, then eight bytes 
can always be transferred in a burst when a DRO occurs. 

Notes: 

The WRITE DATA(S=O) AND WRITE MAP commands 
do not begin execution until the first data byte has 
been written into the data buffer. When using pro­
grammed data transfer, the user should always load 
the first 16 data bytes in a burst as fast as possible 
so as to provide adequate buffering forthe operation. 
(It is not necessary to check DRO since the buffer is 
known to be empty at the start of the command.) 

Due to the asynchronous operation of the data buffer, 
the controller always attempts to keep it full during 
a write operation. As a result, it may request up to 16 
additional bytes at the end of a write depending on 
the user system response time. Response to these 
extra DROs is optional: extra bytes transferred will 
not be written to the MBM(s); ignoring the DRO will 
not cause an error. 

Termination and Status 
When the command execution is finished, the 

controller: 

'1) sets the Ready bit and any other bits which are 
appropriate in the status register. 

2) if RCR bit 3 (Enable Ready Interrupt) is set, raises 
the INT pin to the active (high) state. 

The user should read the status register to verify 
proper completion of the previous command and take 
any corrective action indicated. Ready indicates that the 
controller is able to accept a new command. 

INT, if used, is cleared by reading the status register 
or loading the command register. 

Command Descriptions 

INITIALIZE (lNIT) CMDR= 1111 L100 

Read the map loop until the synchronization pattern 
(64 ZEROs followed by a ONE is detected, then set the 
logical page counter (lPC) to zero. Then if l = 1, load 
the redundancy map memory with the map data. 

If the synchronization pattern is not found after one 
complete cycle of the map loop, the map loop is shifted 

one position and a second attempt is made reading the 
interleaved bits. 

INITIALIZE' should be executed after any of the 
following: 

1) Power off-on. 
2) Reset. 
3) Bank switching or MBM change. 
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Page synchronization is then maintained until any of 
the above conditions occurs. The load Map Memory 
(l= 1) option should be used unless it is not desired to 
use the redundant-loop map or the map has been pre­
stored in an external PROM. 

Register usage: None. 

Errors detected: 
Initialization error - the synchronization pattern 

could not be found on either pass. 
Data error - an ECC error was detected when read­

ing the map data. 

CLEAR lPC (ClPC) CMDR = 00100000 

Clear the logical Page Counter (lPC) to zero without 
accessing the MBM(s) or loading the map memory. Per­
mits the user to synchronize the controller to sector' 
page zero without using the map loop(s), e.g. by rec­
ognizing a page with a uniqu,e data pattern. 

Useful in systems where the map data are stored in 
an external PROM and the bulk erase capability of the 
MBM is utilized, since bulk erase will destroy the syn­
chronization pattern along with the data. 

POSITION (POS) CMDR= OW10 1000 

Position the MBM data for minimum access time for 
a subsequent READ DATA (W=O) or WRITE DATA 
(W = 1) command. RDD and WRD will automatically po­
sition the MBM(s) if required; POS minimizes the la­
tency at the time the RDD or WRD is executed. 

Register Usage: 
Start: SAR: 

End: SAR: 

Address of sector/page to be 
read or written by a subsequent 
command. 

Unchanged. The SAR should 
not be reloaded prior to issuing 
the ROD or WRD command, 
even with the same address, or 
the effect ofPOS will be lost 
and the ROD or WRD access 

, time will be excessive. 

WRITE DATA (WRD) CMDR= 01DM USDD 

Write one or more sectors/pages of data. Positioning 
is performed if the MBM(s) have not been pre-positioned. 

M = 0: Write one sector/page. 
M = 1: Number of sectors/pages is specified 

in MSR. 
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U = S = 0: Normal Write - user sends only data 
bits; zeros are inserted for redundant 
loops, and ECC bits are generated and 
appended. 

U=1,S=0: Unmasked Write - user sends data 
for all loops including redundant and 
ECC bits. 

U =O,S = 1: Suppress Transfer-the 16 bytes cur­
rently in the buffer are written re­
peatedly, with redundant loop and 
ECC bits inserted as in a normal write; 
the user does not send data. 

U = S = 1 : NOT ALLOWED. 

Register Usage: 

Start: SAR: Address of (first) sector/page 
to be written. 

MSR: M = 0: Not used. 
M = 1: Number of sectors/ 
pages to be written. 

End: Norm: SAR: Address of last sector/page 
written + 1. 

MSR: M=O: Unchanged. 
M=1:MSR=1. 

Error: SAR: Address of the sector/page 
having the error. 

MSR: M=O: Unchanged. 

Errors detected: 

M = 1: Number of sectors/ 
pages still to be written in­
eluding the one with the error. 

Write protect - write protect bit is set; WRD is not 
executed. 

Out of Range - if the initial address is out of range, 
the command is not executed; if a command at­
tempts to write past the end of the installed mem­
ory, the command terminates after the last allow­
able sector/page. 

Overrun - the command is terminated immediately. 

READ DATA (ROD) CMDR= OOOM USDa 

Read one or more sectors/pages of data. Positioning 
is performed if the MBM(s) have not been pre-positioned. 

M = 0: Read one sector/page. 
M= 1 : Number of sectors/pages is specified 

in MSR. 

U=S=O: Normal Read - redundant loops and 
ECC are masked and remaining bits 
are sent to the user; ECC is checked 
and errors reported. 

U = 1 ,S = 0: Unmasked Read - all bits are sent to 
the user; ECC is not checked. 

U = O,S = 1 : Suppress Transfer- data are not sent 
to the user; ECC is checked and errors 
reported. 

U=S= 1: NOT ALLOWED ( = ROC command). 
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Register Usage: 

Start: SAR: Address of (first) sector/page 
to be read. 

MSR: M=O: Not used. 
M = 1: Number of sectors/ 
pages to be read. 

End: Norm: SAR: Address of last sector/page 
read + 1. 

MSR: M=O: Unchanged. 
M=1: MSR=1. 

Error: SAR: Address of sector/page having 
the error. 

MSR: M=O: Unchanged. 
M = 1: Number of sectors/ 
pages still to be read includ­
ing the one with the error. 

Errors detected: 

Out of Range - if the initial address is out of range, 
the command is not executed; if a command 
attempts to read past the end of the installed 
memory, the command terminates after the last 
allowable sector/page. 

Data Error (ECC)- if Stop on Error is set, data 
transmission to the user stops immediately fol­
lowing the 64-byte ECC block in which the error 
is detected. 

Overrun "7' the command is terminated immediately. 

READ CORRECTED (ROC) CMDR = 0000 1100 

Reread the page in which an error was detected and 
apply error correction to the erroneous block. Only ~alid 
immediately following a READ DATA command with a 
Data Error indication and with the Stop On Error bit set 
in the RCR. 

Corrected data are sent to the user starting at the 
beginning of the 64-byte ECC block in which the error 
was detected and continuing to the end of that sector 
or page; i.e. the last 64 bytes sent by the ROD are r~­
peated with error correction, and the sector or page IS 

completed. A soft or uncorrectable error in the first block 
or a data error in a subsequent block will be indicated 
if detected, but the sector/page will be completed re­
gardless of errors or the Stop On Error bit. See Error 
Detection and Correction. 

Register Usage: 

Start: No registers may be loaded be­
tween the end of READ DATA 
and the issuing of READ 
CORRECTED. 

End: Norm: SAR: Address of next sector/ 
page. 

MSR: Remaining sector/page 
count. 

Error: SAR & MSR: Unchanged. 
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Errors detected: 

Soft error-the recalculated ECC syndrome did not 
match the saved syndrome. 

Uncorrectable error - the error was not correctable. 
Data error- an error was detected in another ECC 

block. 
Overrun - the command is terminated immediately. 

TERMINATE (TERM) CMDR= XXX X XX11 

Terminate the current operation at the end of the cur­
rent page (I = 0) or terminate immediately (I = 1). TER­
MINATE permits aborting of any command in progress 
at any time. 

If the controller is not busy, TERMINATE is treated as 
a no-op, except for resetting the buffer pointers. 

Register Usage: Buffer (FIFO) pointers are reset. 

Errors detected: Depends upon the command being 
executed. 

READ MAP (RDM) CMDR = 1000 COOO 

Read the map loop data and send to the user. The 
order of the data read is as shown in Table 3 grouped 
into 8-bit bytes with the first bit being the most-signif­
icant bit in the byte. In a multiple-MBM system, bits 
from the MBMs are interleaved. 

C=O: The entire map loop contents (64 or 128 bytes) 
are sent to the user. Error detection is not 
performed. 

C = 1: Check Data - only the M-field and ECC-field 
are sent to the user; ECC checking is per­
formed, and the map data (M-field) are com-

pared to the contents of the map memory. 
Errors are reported. 

Register usage: none. 

Errors detected: 

Map compare error (C = 1 only) - the data read from 
the map loop did not match that stored in the map 
memory. 

Data error (C = 1 only) - an ECC error was detected 
(map error correction is not performed by the 
controller). 

Overrun - the command is terminated immediately. 

WRITE MAP (WRM) CMDR= 1100 NOOO 

Write map loop 1 (N=O) or 2 (N=1) with user-sup­
plied data. The user must supply the entire map loop 
contents (64 or 128 bytes per MBM) including the sync 
pattern as described under READ MAP. However, the 
ECC-field bits are ignored and replaced by ECC bits 
generated by the controller. 

Register usage: None. 

Errors detected: 
Write protect~ the write protect bit is set; WRM 

is not executed. 
Overrun - the command is terminated immediately. 

Note: 
WRITE MAP will execute in a multiple-MBM system 
but will not generate correct ECC bits for multiple 
MBMs. It is intended for loading the map in a single 
MBM only. The MBM must first be erased using the 
Z-coil or a suitable external magnetic field. The MBM 
map pins must be connected as shown in Figure 6. 

TABLE 1. BUBBLE MEMORY CAPACITIES 

MBM2256 MBM2011 

Number of data loops: 282 584 

Number of redundant loops: 20 60 

Number of loops used for ECC: 6* 12 

Number of usable data loops: 256 512 

Number of bits per loop: 1024 2048 

Number of bits of data storage: 262,144 1,048,576 

Number of map loops: 2 2 

Number of bits used in map loops: 512 1024 

* Actually 12 bits in every other physical page. 

TABLE 2. EXTERNAL MEMORY REQUIREMENTS 

MBM Number 
Type of MBMs 

2256 1 
2 
4 
8 

2011 1 
2 
4 
8 

External Memory Required (bits) 
SFR bit 2-= 0 1 

0 282 
0 564 

534 1128 
1662 2256 

0 584 
574 1168 

1742 2336 
4078 4672 
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Minimum requirement; additional bits are not used. 
Memory must be configured one bit wide. 
Internal Map Memory capacity: 594 bits. 
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TABLE 3. MAP LOOP FORMAT 

Pattern: Field 

MM···MM Map Data 

EE ••. EE ECC 

UU···UU User 

00 ·c· 001 Sync 

X X 

(1) Each bit marks the corresponding data loop: 
M = 1: good loop. 
M = 0: redundant loop. 
For correct operation, there should be exactly 262 (256K) or 524 (1M) 1s in this field. 

(2) Error Correction (Fire) Code - applies only over the Map Data field. 

Number of bits 

256K 1M Note 

282 584 (1) 

12 12 (2) 

152 362 (3) 

65 65 (4) 

1 1 (5) 

(3) May be used for any purpose such as an identification number. However, it must not contain any sequence of 64 zeros followed by a one. Such a 
pattern will be recognized as a sync pattern and cause incorrect initialization. 

(4) Synchronization pattern - 64 ZEROs followed by a ONE. 

(5) This bit is skipped after synchronization is established before reading the first Map Data bit. 

. TABLE 4. NOMINAL CONTROL PULSE TIMING 

Pulse 

XA 
shut down 

XB 
start up (XB off) 

YA 
YB 

start up (YB off) 
shut down 

GEN 
SWAP 
MAP TR·IN (SWAP pin) 
CUT 
REP 
RMAP 
STROBE 
SYNC 

SRCLK 
CLRMAP 
CLKMAP 
WRMAP 

1 unit 1 oscil/ator cycle. 
1/64th magnetic cycle. 
5.625 degrees of rotation. 
125 ns at 125,000 bits per second. 
156.25 ns at 100,000 bits per second. 

Start 

33 
12 
1 

46 
49 
17 
62 
60 

17 
53 
53 
0 
1 
1 

34 
0 

0,8, ... 
0 

0,8, ... 
3,11, ... 

256 K 

Width Start 

31 33 
- 12 
31 1 
- 46 
31 49 
31 17 
- 62 
- 60 

2 17 
63 53 
39 53 
3 63.5 

20 1 
20 1 
12 34 
4 0 

4 0,8, ... 
46 0 
4 0,8, ... 
4 3,11, ... 

REFERENCE: SRCLK zero (0) transition. 

AI/ times.} ± 50 ns except: 
SYNC 
CLRMAP + 100 ns 
CLKMAP 0 

TABLE 5. ERROR CORRECTION CODE SUMMARY 

Type of code: 

Generator polynomial: 

No, of data bits per ECC block: 

No. of check bits per ECC block: 

Total bits per block: 

Correctable errors: 

Fire Code. 

(x5+ 1Hx7 +x6+ x5+ x4+x2+x+ 1) 

512(282 or' 584 for Map loop) 

12 

524 (294 or 596 for Map loop) 

any burst of 1 to 3 bits. 

Redundant loop bits and interleaved zeros in the map field are not included in the ECC operation. 
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MEGABIT 

Width 

31 
-
31 
-
31 
31 
-
-

2 
63 
39 

2 
18 
18 
12 
4 

4 
46 

4 
4 
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TABLE 6. REGISTER AND .COMMAND SUMMARY 

Addr Reg. Reset Cmd. Byte Option bits 

0 CMDR FF ROD OOOM USCG M= Multiple 
1 MSR 01 ROC 0000 1 100 U = Unmasked 
2 SARL 00 WRD 010M USOO 5 = Suppress transfer 
3 SARH 00 POS OW10 1000 W = Write position 
4 RCR 00 ROM 1 000 COOO C = Check data 
5 SFR 00 WRM 1 1 00 NOOO N= Loop #2 
6 STR 01* INIT 1111 L 1 00 L= Load map memory 

CLPC 001 0 0000 
7 DATA - TERM - - -- - -11 1= Immediate 
--* = C1 while RESET is active. 

Bit SFR RCR STR (applicable command) 

7: 0 0 Soft Error (ROC) 
6: 0 Read Buffer Enable Write Protect (WRD,WRM) 
5: 0 Stop on Error Out of Range (ROD, ROC, WRD) 

Map Compare Error (ROM) 
Initialization Error· (lNIT) 

4: 0 Half Buffer Non-Correctable Error (ROC) 
3: 0 Enable READY Interrupt Data Error (all RD, INIT) 
2: External Map Enable ORO Interrupt Overrun (all RDWR) 
1: { L092 Page Mode ORO (data request) (all RDWR) 
0: # MBMs Write Protect Ready (all) 

TABLE 7. SECTOR AND PAGE SIZES 

Number Sector Page 

of Length Number of Length Number of 
MBM MBMs (Bytes) Sectors (Bytes) Pages 

2256 1 256 128 64* 512 
2 256 256 64 1024 
4 256 512 128 1024 
8 256 1024 256 1024 

2011 1 512 256 64 2048 
2 512 512 128 2048 
4 512 1024 256 2048 
8 512 2048 512 2048 

* A minimum block size of 64 bytes is required for the EGG. Therefore, a single 256K-bit bank utilizes two physical pages per logical page. 

TABLE 8. PAGE SEPARATION AND LATENCY 

256 K MEGABIT UNITS 

Physical page length: 282 584 bits 

Inter-page gap: 15 17 bits 

Logical page separation: 297 601 bits 

Page transfer time (incl. gap): 297 (1) 601 cycles 

Read and write latency (2) 
READ DATA (ROD) 
after POSITION READ (3) 181 92 cycles 
after ROD, next logical address 1024 2048 cycles 
random address { min: 463 676 cycles 

{ max: 1486 2723 cycles 
WRITE DATA (WRD) 
after POSITION WRITE (3) 0 0 
after WRD, next logical address (3) 0 0 
random address { min: 1 1 cycle 

{ max: 1024 2048 cycles 

User peak data transfer rate (4) 
@ 125 kHz: N*15,625 bytes sec 

@ 100 kHz: 

(1) 594 cycles for single MBM2256 (2 physical pages). 

(2) Number of MBM magnetic cycles before MBM data transfer begins­
there is an additional overhead delay in the controller of between three and 
four cycles from the loading of the GMDR (ROD) or first data byte (WRD). 

12·49 

N*12,500 bytes sec 

(3) Provided that the SAR is not reloaded between commands. 

(4) Cd Field frequency. N = number of MBMs operating in parallel. 
This is the peak burst rate; average rate is reduced by the ratio 
of the number of bits transferred to the total page transfer time. 
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FIGURE 3b - MULTIPLE-MBM SYSTEM 

SRCLK Clock 

DOUT Data 
Serial ...... Parallel 

Controller t 1 
J 

--~ 
SYNC 00 --~ 

00 

, CPO I MBM ---. CPO I MBM 

STROBE SA -- ...... SA 

t ---- t 
Clock o,mh ~Par.Load Parallel ...... Serial 

DIN 

FIGURE 3c - MULTIPLE-BANK SYSTEM 

Controller 

Bank #1 Bank #N 

12-51 



SC42584·SC42585 

FIGURE 4 - EXTERNAL MAP MEMORY CONNECTION 
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FIGURE 6 - MAP WRITE SWITCH FIGURE 7 -:- CRYSTAL OSCILLATOR CIRCUIT 
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MECHANICAL DATA 

The packaging availability for each device is indicated on the individual data sheets. Dimensions for the packages 
are given in this section. 

--------16·PIN PACKAGES---------

9t 
B 

......,..,.,---r-r--l~-r-r-1r-r--rr':,....-'~ 

NOTES: 

1. LEADS WITHIN 0.13 mm (0.005) RADIUS 
OF TRUE POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL CONDITION. 

2. PACKAGE INDEX: NOTCH IN LEAD 
NOTCH IN CERAMIC OR INK DOT. 

3. DIM "L" TO CENTER 0 F LEADS WHEN 
FORMED PARALLEL. 

NOTES: 
1. -A- AND ·B· ARE DATUMS. 
2. ·T· IS SEATING PLANE 
3, POSITIONAL TOLERANCE FOR LEADS (D), 

~25 (O.olo)@1 TI A@\ B @\ 
4. DIMENSION L TO CENTER OF LEADS 

WHEN FORMED PARALLEL. 
5. DIMENSIONING AND TOLERANCING 

PER ANSI Y14.5, 1973. 

CERAMIC PACKAGE 
CASE 620-08 

4. DIM "A"AND "B" DO NOT INCLUDE 
GLASS RUN·OUT. 

5. DIM'''F'' MAY NARROW TO 0.76 mm 
(0.030) WHERETHE LEAD ENTERS 
THE CERAMIC BODY. 

CERAMIC PACKAGE 
CASE 690-13 

MILLIMETERS INCHES 
, DIM MIN MAX MIN MAX 

A 19.05 19.94 0.750 0.785 
B 6.10 7.49 0.240 0.295 
C - 5.08 - 0.200 
D 0.38 0.53 0.015 0.021 
F 1.40 1.78 0.055 0.070 
G 2.54 BSC 0.100 BSC 
H 0.51 1.14 0.020 0.045 
J 0.20 0.30 0.008 0.012 
K 3.18 I 4.32 0.125 0.170 
L 7.62 Bse 0.300 BSC 
M - I 15° - ~ 15° 
N , 0.51 I 1.02 0.020 I 0.040 

CASE 620·08 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 

A 20.07 20.57 0.790 0.810 
B 7,11 7.74 0.280 0.305 
C 2.67 4,19 0,105 0.165 
D 0,38 0,53 0.015 0.021 
F 0.76 1.52 0.030 0.060 
G 2.54 BSC 0.100 BSC 
H 0.76 I 1.78 0,030 0,070 
J 0.20 0.30 0,008 0,012 
K 3.18 I 5.08 0,125 I 0,200 
L 7.62 BSC 0.300 asc 
M - I 100 - I 100 

N 0.38 1.52 0.015 0,060 

CASE 690·13 



MECHANICAL DATA (Continued) 

-------16·PIN·PACKAGES (Continued) -------

NOTES: 
1. LEAOSWITHINO.13mm 

(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION "L" TO 
CENTER OF LEADS 
WHEN FORMED 
PARALLEL. 

r.: 
I 9 

I 

I 

I L 
I 

I 16 

_I~R tDIf---1 _ 
L 

PLASTIC PACKAGE 
CASE 648-05 

3. DIMENSION "8" DOES NOT 
INCLUDE MOLD FLASH. 

4. "F" DIMENSION IS FOR FULL 
LEADS. "HALF" LEADS ARE 
OPTIONAL AT LEAD POSITIONS 
1,8,9, and 16). 

5. ROUNDED CORNERS OPTIONAL. 

8~ 
I 

I 

I 

I 

I 

1 I 
:=.oJ 

CERAMIC PACKAGE 
CASE 650-02 

~ 

~~ 
G 

}j 
I tN 

.1 

[H~I ~~~~-'~I I 
• I B "" - I , 

I I 
t t C F1 

NOTES: 
1. LEAD NO.1 IDENTIFIED BY TAB 

ON LEAD OR DOT ON COVER. 

2. LEADS WITH IN (,13 mm (0.005) 
TOTAL OF TRUE POSITION AT 
MAXIMUM MATERIAL CONDITION. 
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DIM 
A 
8 
C 
D 
F 
G 
H 
J 
K 
L 
M 
N 

DIM 

-~-
_cC 

D 
F 
G 

f--+-
L 
N -R-

MILLIMETERS INCHES 
MIN MAX MIN MAX 
18.80 21.34 0.740 0.840 
6.10 6.60 0.240 0.260 
4.06 5.08 0.160 0.200 
0.38 0.53 0.015 0.021 
1.02 1.78 0.040 0.070 

2.54 BSC 0.100 BSC 
0.38 2.41 0.015 0.095 
0.20 0.38 0.008 0.015 
2.92 3.43 0.115 10.135 

7.62 BSC 0.300 BSC 
00 100 00 100 

0.51 1.02 0.020 0.040 

CASE 648-05 

MILLIMETERS INCH-~ 
MIN MAX MIN MAX 

~Q 10.16 0.370 0.400 
6.22 6.60 0.245 0.260 
1.52 2.03 0.060 0.080 
0.38 0.48 0.015 0.019 
0.08 0.15 0.003 0.006 

1.27 BSC 0.050 BSC 
f---.D. 64 0.89 0.025 0.035 

6.35 9.40 0.250 0.370 
18.92 - 0.745 -

--=--J---ll.51 - 0.020 
0.38 - 0.015 

CASE 650-02 



MECHANICAL DATA (Continued) 

_-.... --.... __ 18·PIN PACKAGES ________ _ 

CERAMIC PACKAGE 
CASE 680-06 

[ : [::-~] : JJ 
LA~~ 

NOTES: 
1. LEADS WITHIN 0.13 mm (0.005) RAD OF 

TRUE POSITION AT SEATING PLANE AT 
MAXIMUM MATERIAL CONDITION. 

2. DIMENSION "L" TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 

PLASTIC PACKAGE 
CASE 707-02 

~t~ 
j ,Jl ' , -lH\IIT; ,I -11-

H 1= --I G ~ \SEATING PLANE --I ~M J 

NOTES: 

1. POSITIONAL TOLERANCE OF LEADS (D), 
SHALL SE WITHIN 0.25mm(O.010) AT 
MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 

3. DIMENSION S DOES NOT INCLUDE 
MOLD FLASH. 
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DIM 
A 
B 
C 
0 
F 
G 
H 
J 
K 
L 
M 
N 

DIM 
A 
B 
C 
0 
F 
G 
H 
J 
K 

3 
M 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 

22.48 23.24 0.885 0.915 
7.16 7.75 0.282 0.305 
3.18 4.27 0.125 0.168 
0.38 0.58 0.015 0.023 
0.76 1.52 0.030 0.060 

2.54 BSC 0.100 BSC 
1.02 1.52 0.040 0.060 
0.20 0.30 0.008 0.012 
2 .. 68 4.44 0.105 0.175 
7.37 7.87 0.290 0.310 
- 100 - 100 

0.38 1.40 0.015 0.055 

CASE 680-06 

MILLIMETERS INCHES 
MIN MAX MIN MAX 

22.22 23.24 0.875 0.915 
6.10 6.60 0.240 0.260 
3.56 4.57 0.140 0.180 
0.36 0.56 0.014 0.022 
1.27 1.78 0.050 0.070 
2.54 sse 0.100 sse 

1.02 1.52 0.040 0.060 
0.20 0.30 0.008 0.012 
2.92 3.43 0.115 0.135 

7.62 sse 0.301 I sse 
0° 15° 00 150 

0.51 1.02 0.020 0.040 

CASE 707·02 



MECHANICAL DATA (Continued) 

-------18·PIN PACKAGES (Continued) -------

NOTES: 
1. ·A·, ·B·, AND ·T· ARE DATUMS. 
2. ·T· IS SEATING PLANE. 
3. LEADS POSITIONAL TOLERANCE. 

1-1710.13 (0.005) @ 1 T 1 A (M) I B CMlI 
4. DIMENSIONING AND TOLERANCING 

PER ANSI Y14.5, 1973. 

CERAMIC PACKAGE 
CASE 747-01 

13·5 

DIM 

A 
B 
C 
D 
F 
G 
J 
K 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 

- 11.43 - 0.450 
9.14 9.91 0.360 0.390 
1.52 2.03 0.060 0.080 
0.41 0.46 0.016 0.018 

- 0.25 - 0.010 
1.27 BSC 0.050 BSC 

0.10 0.15 0.004 I 0.006 
- 7.75 - 0.305 
- 0.89 - 0.035 

CASE 747·01 



MECHANICAL DATA (Continued) 

-------- 20·PINPACKAGES ---------

NOTE: 
1. LEADS WITHIN 0.25 mm (0.010) 

DIA. OF TRUE POSITION AT 
SEATING PLANE, AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION L TO CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 

r; : : : : : : : : : IJ 

CERAMIC PACKAGE 
CASE 729-02 

PLASTIC PACKAGE 
CASE 738-02 

I rn I~ [L=J 
WWWWWJII-JlAL 

--l G I- FL -H--o t --i M J-1\--

NOTES: 
1. DIMCA] IS DATUM. 
2. POSITIONAL TOL FOR LEADS; 

1.1,0 0.25 (O.010)eIT 1 Aej 

3. ITJ IS SEATING PLANE. 
4. OIM "B" DOES NOT INCLUDE MOLD FLASH. 
5. OIM CD TO CENTER OF LEADS WHEN 

FORMED PARALLEL. 
6. DIMENSIONING AND TOLERANCING 

PER ANSI Y14.5, 1973. 

13·6 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 

A 24.64 25.91 0.970 1.020 
B 7.06 8.13 0.278 0.320 
C 2.79 4.70 0.110 0.185 
D 0.38 0.51 0,015 0.020 
F 1.14 1.40 0.045 0.055 
G 2.54 Bse 0.100 Bse 
H 0.89 1.52 0.035 I 0.060 
J 0.20 0.30 0.008 I 0.012 
K 3.18 I 4.57 0.125 0.180 
L 7.62 Bse 0.300 sse 
M 00 1100 00 I 100 

N 0.51 1.52 0.020 0.060 

CASE 729-02 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 
A 25.65 27.18 1.010 1.070 
B 6.10 6.60 0.240 0.260 
C 3.94 4.57 0.155 0.180 
D 0.38 0.56 0.015 0.022 
F 1.27 1.78 0.050 0.070 
G 2.54 sse 0.100 sse 
J 0.20 I 0.38 0.008 0.015 
K 2.79 3.56 0.110 0.140 
L 7.62 Bse 0.300 sse 
M 00 I 150 00 150 
N 0.51 1.02 0.020 0.040 

CASE 738-02 



MECHANICAL DATA (Continued) 

------- 20;.PIN PACKAGES (Continued) - ______ • 

NOTES: 
1. DIMENSIONS A AND L ARE DATUMS. 
2. II] IS GAUGE PLAN.E. 
3. POSITIONAL TOLERANCE 

FO R TERMINALS (D): 18 PLACES 

1.10.25 (0.010)@ITIA®IL®1 
4. DIMENSIONING AND TOLERANCING 

PER ANSI Y14.5, 1973. 

NOTES: 
1. LEADS WITHIN 0.25 mm (0.010) 

DIA, TRUE POSITION AT 
SEATING PLANE, AT MAXIMUM 
MATERIAL CONDITION. 

2. DIM L TO CENTER OF LEADS 
WHEN FO RMED PARALLEL. 

3. DIM A AND B INCLUDES 
MENISCUS. 

LEADLESS CHIP CARRIER 
CAS E 7528-01 

CERAMIC PACKAGE 
CASE 732~03 

13-7 

DIM 
A 
B 
C 
D 
F 
G 
H 
L 
N 
R 

DIM 
A 
B 
C 
D 
F 
G 
H 
J 
K 
L 
M 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
8.77 9.27 0.345 0.365 
8.13 8.50 0.320 0.335 
1.25 1.54 0.049 0.061 
0.39 0.63 0.015 0.025 
2.42 2.66 0.095 0.105 

1.27 BSC 0.050 BSC 
1.02 1.27 0.040 0.050 
7.12 7.49 0.280 0.295 
1.02 1.27 0.040 J 0.050 
6.48 6.98 0.255 0.275 

CASE 752B-01 

MILLIMETERS INCH ES 
MIN MAX MIN MAX 
23.88 25.15 0.940 0.990 
6.60 7.49 0.260 0.295 
3.81 5.08 0.150 0.200 
0.38 0.56 0.D15 0.022 
1.40 1.65 0.055 0.065 

2.54 BSC 0.100 BSC 
0.51 I 1.27 0.020 0.050 
0.20 0.30 0.008 0.012 
3.18 L 4.06 0.125 0.160 

7.62 BSC 0.300 BSC 
00 I 150 00 150 

0.25 1.02 0.010 0.040 

CASE 732·03 



MECHANICAL DATA (Continued) 

________ 24·PIN PACKAGES ---_-_---

NOTE: 
1. LEADS TRUE POSITIONED WITHIN 

0.25mm (0.010) DIA (AT SEATING 
PLANE) AT MAXIMUM MATERIAL 
CONDITION. 

2. DIM "L" TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 

NOTES: 
1. DIMENSIONS[]J AND []J ARE DATUM. 
2~ POSITIONAL TOLERANCES FOR LEADS: 

I ~ I 0'0.25 (0.010) (M)ITIA (M)IS(M)I 

3. co IS SEATING PLANE. 
4. DIMENSIONS A AND S INGLUDEMENISGUS. 

5. DIMENSION L TO GENTER 
OF LEADS WHEN FORMED 
PARALLEL. 

6. DIMENSIONING AND TDLERANGING 
PER ANSI Y14.5, 1973. 

CERAMIC PACKAGE 
CASE 716-06 

CERAMIC PACKAGE 
CASE 748-01 

13·8 

DIM 
A 
S 
C 
D 
F 
G 
H 
J 
K 
L 
M 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
27.64 30.99 1.088 1.220 
14.73 15.34 0.580 0.604 
2.67 4.32 0.105 0.170 
0.38 0.53 0.015 0.021 
0.76 1.40 0.030 0.055 

2.54 SSC 0100 SSG . 
0.76 1.78 0.030 0.070 
0.20 0.30 0.008 0.012 
2.54 4.57 0.100 0.180 
14.99 15.49 0.590 0.610 

- 100 - 100 
1.02 1.52 0.040 0.060 

716·06 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 

A 29.21 31.75 1.150 1.250 
S 9.40 10.16 0.370 0.400 
G - 5.72 - 0.225 
D 0.38 0.56 0.015 0.022 
F 1.27 1.65 0.050 0.065 
G 2.54 SSC 0.100 SSG 
J 0.201 0.30 0.008 1 0.012 
K 2.54 4.32 0.100 0.170 
L 10.16 SSG 0.400 SSG 
M 00 1 150 00 150 
N 0.51 I 1.27 0:020 0.050 

CASE 748·01 



M ECHAN ICAl DATA (Continued) 

------- 24·PIN PACKAGES (Continued) -------

NOTES: 
1. POSITIONAL TOLERANCE FOR 

LEADS: 

1.10.25 (0.010) @I T I A @I B @I 
2. DIMENSION L TO CENTER OF 

LEADS WH EN FO RMED PARALLEL. 
3. DIMENSIONING AND TOLERANCING 

PER ANSI Y14.5. 1973. 
4. CONTROLLING DIMENSION: 

INCH. . 

1 
B 

~~~-j 

CERAMIC PACKAGE 
CASE 716-08 

FRIT SEAL PACKAGE 
CASE 623-05 

~-- A --I 
F .- (""'" "'" 

?AAVWVW4\&1 ¥ If- L -~ 
JG l -11-0 NJ J -.J I--M J-\\-

K 

NOTES: 
1. DIM "L" TO CENTER OF 

LEADS WHEN FORMED 
PARALLEL. 

2. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL 
CONDITION. (WHEN FORMED 
PARALLEL). 

13·9 

DIM 
A 
B 
C 
0 
F 
G 
H 
J 
K 
L 
M 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
27.63 30.98 1.088 1.220 

7.16 7.74 0.282 0.305 
2.66 4.31 0.105 0.170 
0.38 0.53 0.015 0.021 
1.14 1.39 0.045 0.055 

2.54 BSC 0.100 BSC 
0.76 1.77 0.030 I 0.070 
0.20 0.30 0.008 I 0.012 
3.17 5.08 0.125 0.200 

7.62 BSC 0.300 BSC 
- I 100 - I 100 
1.01 1.52 0.040 0.060 

CASE 716·08 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 

A 31.24 32.77 1.230 1.290 
B 12.70 15.49 0.500 0.610 
C 4.06 5.59 0.160 0.220 
0 0.41 0.51 0.016 0.020 
F 1.27 1.52 0.050 0.060 
G 2.54 BSC 0.100 BSC 
J 0.20 ! 0.30 0.008 ! 0.012 
K 3.18 4.06 0.125 0.160 
L 15.24 BSC 0.600 BSC 
M 00 150 0° 150 

N 0.51 I 1.27 0.020 0.050 

CASE 623-05 



MECHANICAL DATA (Continued) 

24-PIN PACKAGES (Continued) -------

NOTES: 

l 

1. DIM "L" TO CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 

2. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL 
CONDITION. (WHEN FORMED 
PARALLEL). 

12 13 

L-------..i 

NOTES: 
1. LEADS WITHIN 0.25mm (0.010) 

TOTAL OF TRUE POSITION AT 
MAXIMUM MATERIAL CONOITION. 

FRIT SEAL PACKAGE 
CAS E 623A-03 

CERAMIC PACKAGE 
CASE 952-02 

13-10 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 

A 31.24 32.77 1.232_ ~ 
B 12.70 15.49 0.500 0.610 
C 4.06 5.84 0.160 0.230 
D 0.41 0.51 0.016 0.020 
F 1.27 1.52 0.050 0.060 
G 2.54 SSC 0.100 sse 
J 0.20 I 0.30 0.008 I 0.012 
K 3.18 4.06 0.125 I 0.160 
L 15.24 sse O.BOO sse 
M 00 150 00 15° 
N 0.51 1.27 0.020 I 0.050 

eASE 62JA·OJ 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 

A 14.99 15.49 0.590 0.610 
~ B 9.27 9.91 0.365 0.390 

C 1.27 2.03 0.050 0.080 
D 0.38 0.48 0.015 0.019 
F O.OB 0.15 0.003 0.006 
G 1.27 BSe 0.050 sse 
H 0.69 I 1.02 0.027 I 0.040 
K 6.35 I 9.40 0.250 0.370 
l 21.97 I - 0.865 I -

N 0.25 I 0.63 0.010 0.025 

CASE 652-02 



MECHANICAL DATA (Continued) 

_______ 24·PIN PACKAGES (Continued) -------

B 

p 
12 

NOTES: 
1. POSITIONAL TOLERANCE OF LEADS (0), 

SHALL BE WITHIN 0.25 mm (0.010) AT 
MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 

3. DIMENSION B DOES NOT INCLUDE MOLD 
FLASH. 

NOTE: 
1. LEADS, TRUE POSITIONED WITHIN 

0.25 mm (0.010) DIA AT SEATING 
PLANE AT MAXIMUM MATERIAL 
CON DITION (DIM Dl. 

PLASTIC PACKAGE 
CASE 709-02 

PLASTIC PACKAGE 
CASE 724-02 

13-11 

DIM 
A 
B 
C 
D 
F 
G 
H 
J 
K 
L 
M 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 

31.37 32.13 1.235 1.265 
13.72 14.22 .0.54.0 0.56.0 
3.94 5 . .08 0.155 .0.200 
.0.36 0.56 .0 . .014 0.022 
1..02 1.52 0.04.0 0 . .060 
2.54 BSC 0.1.00 BSC 

1.65 2 . .03 0.065 I O.OBO 
0.20 I 0.38 O.DOB 0.015 
2.92 3.43 0.115 0.135 
15.24 BSC 0.60.0 BSC 

00 15 0 00 I 150 

.0.51 1..02 0.020 0 . .040 

CASE 709·02 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 

A 31.24 32.13 1.230 1.265 
B 6.35 6.86 .0.250 0.27.0 
C 4.06 4.57 0.160 O.lBO 
D 0.38 0.51 0.015 0.020 
F 1.02 1.52 0.040 0.060 
G 2.54 Bse 0.100 BSC 
H 1.60 2.11 0.063 0.OB3 
J .0.lB 0.30 0.007 0.012 
K 2.92 3.43 .0.115 .0.135 
L 7.37 7.87 0.290 .0.310 
M - 100 - 100 
N 0.51 1.02 0.020 0.040 

CASE 724·.02 



MECHANICAL DATA (Continued) 

..... !II!I!II .... - ... --- 28·PIN PACKAGES -_ ........ - .. ---

NOTES: 
1. LEADS, TRUE POSITIONED WITHIN 

0.25 mm (0.010) DIAMETER (AT 
SEATING PLANE) AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION "L" TO CENTER OF 
LEADS WHEN FO RMED PARALLEL. 

[ : ::: ::.;::.:: ::IJ 

CERAM IC. PACKAG E 
CASE 719-03 

CERDIP PACKAGE 
CASE 733-03 

I A. 1 c C-L-J 

J~~t \ ,H~ ~Gf-- ~ L -JIb K J M J~\----

NOTES: 
1. DIM IT] IS DATUM. 
2. POSITIONAL TOL FOR LEADS: 

I it I ~ 0.25 (0.010) (M) IT/ A (M)/ 
3. rn IS SEATING PLANE. 
4. DIM A AND B INCLUDES MENISCUS. 
5. DIM ·L· TO CENTER OF LEADS 

WHEN FORMED PARALLEL. 
6. DIMENSIONING AND TOLERANCING 

PER ANSIY14.5, 1973. 

13·12 

DIM 
A 
B 
C 
D 
F 
G 
H 
J 
K 
L 
M 
N 

DIM 

A 
B 
C 
0 
F 
G 
J 
K 
L 
M 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
35.20 35.92 1.386 1.414 
14.73 15.34 0.580 0.604 
3.05 4.19 0.120 0.165 
0.38 0.53 0.015 0.021 
0.76 1.40 0.030 0.055 

2.54 BSC 0.100 BSC 
0.76 1.78 0.030 0.070 
0.20 0.30 0.008 0.012 
2.54 4.19 0.100 0.165 

14.99 15.49 0.590 0.610 
- 100 - 100 
0.51 1.52 0.020 0.060 

CASE 719·03 

MILLIMETERS INCHES 
MIN MAX MIN MAX 

36.45 37.85 1.435 1.490 
12.70 15.37 0.500 0.605 
4.06 5.84 0.160 0.230 
0.38 0.56 0.D15 0.022 
1.27 1.65 0.050 0.065 

2.54 Bse 0.100Bse 
0.20 0.30 0.008 0.012 
3.18 4.06 0.125 0.160 
15.24 Bse 0.600 Bse 
50 15° 5° . 15° 

0.51 1.27 0.020 0.050 

CASE 733·03 



MECHANICAL DATA (Continued) 

------- 28·PIN PACKAGES (Continued) ...... -----

NOTES: 

1. POSITIONAL TOLERANCE OF LEADS (01, 
SHALL BE WITHIN 0.25mm(O.0101 AT 
MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

2. DIMENSION L TO CENTER OF' LEADS 
WHEN FORMED PARALLEL. 

3. DIMENSION B DOES NOT INCLUDE 
MOLD FLASH. 

PLASTIC PACKAGE 
CASE 710-02 

13-13 

DIM 
A 
B 
C 
D 
F 
G 
H 
J 
K 
L 
M 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
36.45 37.21 1.435 1.465 
13.72 14.22 0.540 0.560 
3.94 5,08 0.155 0.200 
0,36 0.56 0.014 0,022 
1.02 1.52 0.040 0,060 

2.54 BSC 0.100 BSC 
1.65 I 2.16 0,065.1 0,085 
0.20 I 0.38 0,008 0.015 
2.92 I 3.43 0.115 0.135 
15.24 BSC 0.600 BSC 
0° 15° 0° 15° 
0.51 I 1.02 0,020 0.040 

CASE 710·02 



MECHANICAL DATA (Continued) 

--______ 40-PIN PACKAGES ---------

NOTES: 
1. [lIMENSIONW IS DATUM. 
2. POSITIONAL TOLERANCE FOR LEADS: 

1-$10.25 (0.010) (M)I T 1 MVVJ 
3. rn IS SEATING pLANE. 
4. DIMENSION "L"TO CENTER OF LEADS 

WHEN FO RMED PARALLEL. 
5. DIMENSIONING AND TOLERANCING 

PER ANSI Y14.5, 1973. 

PACKAGE DIMENSIONS (CONTINUED) 

NOTES: 
1. POSITIONAL TOLERANCE OF LEADS (0), 

SHALL BE WITHIN 0.25 mm (0.010) AT 
MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 

3. D!MENSIDN B DOES NOT INCLUDE 
MO LD FLASH. 

CERAMIC PACKAGE 
CASE 715-05 

PLASTIC PACKAGE 
CASE 711-03 

13-14 

DIM 
A 
B 
C 
D 
F 
G 
J 
K 
L 
M 
N 

DIM 
A 
a 
C 
0 
F 
G 
H 
J 
K 
l 
M 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
50.29 51.31 1.980 2.020 
14.63 15.49 0.576 0.610 
2.79 4.32 0.110 0.170 
0.38 0.53 0.015 0.021 
0.76 1.52 0.030 0.060 
2.54 BSC 0.100BSC 

0.20 0.33 0.008 0.013 
2.54 4.57 0.100 0.180 

14.99 15.65 0.590 0.616 
- 100 - 100 

1.02 1.52 0.040 0.060 

CASE 715-05 

MI LLIMETERS INCHES 
MIN MAX MIN MAX 
51.69 52.45 2.035 2.065 
13.72 14.22 0.540 0.560 
3.94 5.08 0.155 0.200 
0.36 0.56 0.014 0.022 
1.02 1.52 0.040 0.060 

2.54 ase 0.100 asc 
1.65 T 2.16 0.065 0.085 
0.20 0.38 0.008 0.015 
2.92 3.43 0.115 0.135 
15.24 Bse 0.600 BSC~~ 

00 I 150 00 150 

0.51 1.02 0.020 0.040 




