




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































784 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 67 100 rnA Vce=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA• Vee = TA • Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 50 65 50 MHz 3·1 

t pHL 
Propagation Delay 

6.0 10.0 13.0 5.0 14.5 3·1 
PL to SP 

ns 
3·11 

tpHL 
Propagation Delay 

5.5 9.5 12.0 4.5 13.5 
3-1 

PL to S± B ns 
3-11 

tpLH Propagation Delay 4.0 6.5 9.0 3.5 10.0 3-1 
tpHL CP to SP 4.5 8.0 10.5 4.0 12.0 

ns 
3-7 

tpLH Propagation Delay 4.0 7.0 9.0 3.5 10.0 3-1 
tpHL CP to S± B 4.0 7.0 9.0 3.5 10.0 

ns 
3-7 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Set up Time, HIGH or LOW 13.0 14.0 
ts(L) K to CP 9.0 10.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) K to CP 1.0 1.0 

ts(H) Set up Time, HIGH or LOW 15.0 16.0 
ts(L) y to CP 15.0 16.0 • ns 3·5 
th(H) Hold Time, HIGH or LOW 1.5 1.5 
th(L) Y to CP 1.5 1.5 

ts(H) Set up Time, HIGH or LOW 5.0 6.0 
ts(L) X to PL 5.0 6.0 

ns 3-14 
th(H) Hold Time, HIGH or LOW 2.0 2.0 
th(L) X to PL 2.0 2.0 

ts(H) Set up Time, HIGH or LOW 7.0 8.0 
ts(L) Bn to CP 7.0 8.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) Bn to CP 0 0 

ts(H) Set up Time, HIGH or LOW 12.0 13.0 
ts(L) A/S to CP 12.0 13.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 1.5 1.5 
th(L) Ais to CP 1.5 1.5 

ts(H) Set up Time, HIGH or LOW 4.0 5.0 
ts(L) Bn-1 to CP 4_0 5.0 

ns 3"5 
th(H) Hold Time, HIGH or LOW 0 1.0 
th(L) Bn_1 to CP 0 1.0 

tw(L) PL Pulse Width, LOW 5.0 6.0 ns 3-11 

tw(H) CP Pulse Width 5.0 6.0 
3-7 

tw(L) HIGH or LOW 5.0 6.0 
ns 

tree 
Recovery Time 

6.5 7.5 ns 3-11 
PL to CP 
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54F/74F821 

10-Bit OoType Flip-Flop 

T -bit D-type flip-flop with 3-state true outputs arranged in 
e 'F821 is functionally identical to the AM29821. 

CP 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Data Inputs 
Data Outputs 
Output Enable 
Clock Input 

Description 

4-544 

Connection Diagrams 

DB@ 

D9l~ 

GND~ 

NC ~ 

Cp [isJ 
09[171 

Os [1~ 

Pin Assignment 
for DIP and SOIC 

07 06 D~ NC 04 03 02 

[ii][iOJIill~[7]~@] 

~~~~~~l~~ 
o~ o~ 0', NC 0 .. 0, 0; 

Pin Assignment 
for Lee and pee 

54FI74F(U_L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
0.5/0.75 

@]01 

@]Oo 

[2JOE 

IT! NC 

~w,' 

I fu] 0'1 

I J2sI 0, 



Functional Description 
The 'F821 consists of ten D-type edge-triggered 
flip-flops. This device has 3-state true outputs for 
bus systems organized in a broadside pinning. The 
buffered Clock (CP) and buffered Output Enable 
(OE) are common to all flip-flops. The flip-flops will 
store the state of their individual D inputs that 
meet the setup and hold times requirements on the 
LOW-to-HIGH CP transition. With the OE LOW the 
contents of the flip-flops are available at the 
outputs. When the OE is HIGH, the outputs go to 
the high impedance state. Operation of the OE 
input does not affect the state of the flip-flops. 

The 'F821 is functionally and pin compatible with 
the AM29821. 

Function Table 

Inputs Internal Output 
Function 

OE CLR EN CP 0 Q 0 

H X L t L L Z High Z 

H X L t H H Z High Z 

H L X X X L Z Clear 

L L X X X L L Clear 

H H H X X NC Z Hold 

L H H X X NC NC Hold 

H H L t L L Z Load 

H H L t H H Z Load 

L H L t L L L Load 

L H L t H H H Load 

4-545 

H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
t = LOW-to-HIGH Transition 
NC = No Change 

821 

• 
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Logic Diagram 

Do 0, 0, 05 D. 0, 09 

~--~----~-+----~4-----~+----4-4----~~----~+---~~----~-r----~1---~ 

00 0, 0, 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

05 o. 0, 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

0, 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 75 110 rnA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA • Vce= TA• Vee = 
Symbol Parameter Vec= +5.0V Mil Com Units 

CL =50 pF CL=50 pF CL =50pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 MHz 

tpLH Propagation Delay 7.5 ns 
tpHL CP to On 9.5 

tpZH Output Enable Time 11.5 
tpzL OE to On 7.5 

ns 
tpHz Output Disable Time 7.0 
tpLZ OE to On 5.5 

4·546 

Fig. 
No. 

3-1 

3-1 
3-7 

3-1 
3-12 
3-13 

09 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vce= TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 
ts(L) On to CP 2.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 
th(L) On to CP 2.0 

tw(H) CP Pulse Width 5.0 
3·7 

tw(L) HIGH or LOW 5.0 
ns • 

4·547 
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54F/74F823 

9-Bit D-Type Flip Flop 

T it buffered register. It features Clock Enable and Clear 
ity bus interfacing in high performance 
t s. 

Ordering Code: See Section 

Logic Symbol 

CLR 
EN 
CP 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Do·Ds 
Oo·Os 
OE 
CLR 
CP 
EN 

Data Inputs 
Data Outputs 
Output Enable 
Clear 
Clock Input 
Clock Enable 

Description 

4·548 

Connection Diagrams 

08[2] 

CIRITIJ 
GND [~ 

08 r161 

Pin Assignment 
for DIP and sOle 

0, Dc Do NC 0,_ 0, 0, 

lliJ ~@] @] [7] @] @] 

~ @Q]~ ~ l23! l«J ~ 
0, o. 0- NC 0, 0; 0, 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
0.5/0.375 

0.5/0.75 
0.5/0.375 

mOl 
liJ Do 

i~J DE 

1J:1 NC 

I 
~Vcc 

I [2_7J o~ 

126l o1 



Functional Description 
The 'F823 device consists of nine Ootype edge­
triggered flip-flops. It has 3-state true outputs for 
bus systems organized in a broadside pinning. The 
buffered Clock (CP) and buffered Output Enable 
(OE) are common to all flip-flops. The flip-flops will 
store the state of their individual 0 inputs that 
meet the setup and hold times requirements on the 
LOW-to-HIGH CP transition. With the OE LOW the 
contents of the flip-flops are available at the 
outputs. When the OE is HIGH, the outputs go to 
the high impedance state. Operation of the OE 
input does not affect the state of the flip-flops. In 
addition to the Clock and Output Enable pins, the 
'F823 has Clear (CLR) and Clock Enable (EN) pins. 
This device is ideal for parity bus interfacing in 
high performance systems. 

Function Table 

Inputs Internal Output 

OE CLR EN 

H X L 

H X L 

H L X 

L L X 

H H H 

L H H 

H H L 

H H L 

L H L 

L H L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z=High Impedance 
1= LOW-to-HIGH Transition 
NC = No Change 

CP 0 Q 0 

I L L Z 

I H H Z 

X X L Z 

X X L L 

X X NC Z 

X X NC NC 

I L L Z 

I H H Z 

I L L L 

I H H H 

4-549 
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When the CLR is LOW and the OE is LOW, the 
outputs are LOW. When CLR is HIGH, data can be 
entered into the flip-flops. When EN is LOW, data 
on the inputs is transferred to the outputs on the 
LOW to HIGH clock transition. When the EN is 
HIGH, the outputs do not change state regardless 
of the data or clock inputs transitions. 

Function 

High Z 

High Z 

Clear 

Clear 

Hold 

Hold 

Load 

Load 

Load 

Load 

a 
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Logic Diagram 

E-----T'"""" 

CP~----~~~~----;---II---~---~---r----r---~~--~ 

DO 05 o. 0, D. 

CLR ---C~-~-4--~-4_-~-+_-~-~-~-~-+-~---~_t-~~_+-~ 

OE --~~--4-4---+-4_--+-+_--~~-~~~-~~--~_t---+_+----

00 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

05 06 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

0, 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 110 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA = + 25°C TA, Vee= TA, Vee= 
Symbol Parameter Vce= +5.0V Mil Com Units 

CL=50 pF CL=50 pF CL=50pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 MHz 

tpLH Propagation Delay 7.5 
tpHL CP to On 9.5 

ns 

tpHL 
Propagation Delay 15.0 
CLR to On 

ns 

tpZH Output Enable Time 11.5 
tpZL OE to On 7.5 

ns 
t pHZ Output Disable Time 7.0 
tpLZ OE to On 5.5 

4-550 

Fig. 
No. 

3·1 

3·1 
3·7 

3-1 
3-9 

3-1 
3-12 
3-13 

o. 
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AC Operating Requirements: See Section 3 for waveforms 

54F174F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vec= 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 
ts(L) On to CP 2.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 
th(L) On to CP 2.0 

ts(H) Setup Time, HIGH or LOW 3.0 
ts(L) EN to CP 3.0 • ns 3·5 
th(H) Hold Time, HIGH or LOW 0 
th(L) EN to CP 0 

tw(H) CP Pulse Width 5.0 ns 3·7 
tw(L) HIGH or LOW 5.0 

tw(L) CLR Pulse Width, LOW 5.0 ns 3·9 

tree CLR Recovery Time 5.0 ns 3·11 

4·551 
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54F/74F825 

8-Bit D-Type Flip Flop 

buffered register. It has Clock Enable and Clear 
al for parity bus interfacing in high performance 

Iso included in the 'F825 are multiple 
I of the interface. 

Ordering Code: See Section 5 

Logic Symbol 

CLR 
CP 

EN 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

0 0-07 
0 0.07 

OE1, OE2, OE3 
EN 
CLR 
CP 

Data Inputs 
Data Outputs 
Output Enable 
Clock Enable 
Clear 
Clock Input 

Description 

4-552 

Connection Diagrams 

Dc [gl 

CCR~ 

GNO ~ 

NC B]] 

Pin Assignment 
for DIP and SOIC 

D~ 0', 04 NC OJ 02 0, 

[ii]~[9][9][j][Ij[9] 

moo 
WOE, 
[2J DE, 

[I]NC 

cP[16] ~vcc 

EN i-i7] J \2TI OEJ 

0" ~8j ~ Ou 

. ~------------~/ 
~~lEl~~~~ 
Ob 0·, 04 NC 03 02 0, 

Pin Assignment 
for Lee and pee 

S4Fn4F(U.L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
0.5/0.375 
0.5/0.375 

0.5/0.75 



Functional Description 
The 'F825 consists of eight D-type edge-triggered 
flip-flops. This device has 3-state true outputs for 
bus systems, organized in a broadside pinning. In 
addition to the clock and output enable pins, the 
buffered clock (CP) and buffered Output Enable 
(DE) are common to all flip-flops. The flip-flops will 
store the state of their individual D inputs that 
meet the setup and hold times requirements on the 
LOW-to-HIGH CP transition. With the OE LOW, the 
contents of the flip-flops are available at the 
outputs. When the OE is HIGH, the outputs go to 
the high impedance state. Operation of the OE 
input does not affect the state of the flip-flops. The 
'F825 has Clear (CLR) and Clock Enable (EN) pins. 
These pins are ideal for parity bus interfacing in 
high performance systems. 

When the CLR is LOW and the OE is LOW the 
outputs are LOW. When CLR is HIGH, data can be 
entered into the flip-flops. When EN is LOW, data 
on the inputs is transferred to the outputs on the 
LOW-to-HIGH clock transition. When the EN is 
HIGH the outputs do not change state, regardless 
of the data or clock input transitions. 

Function Table 

Inputs Internal Output 

DE erR EN CP 0 Q 0 

H X L 1 L L Z 

H X L I H H Z 

H L X X X L Z 

L L X X X L L 

H H H X X NC Z 

L H H X X NC NC 

H H L I L L Z 

H H L I H H Z 

L H L I L L L 

L H L I H H H 

4·553 

Function 

High Z 

High Z 

Clear 

Clear 

Hold 

Hold 

Load 

Load 

Load 

Load 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Immaterial 
Z = High Impedance 
1= LOW·to·HIGH Transition 
NC = No Change 

825 
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Logic Diagram 

E-------{ 

cp--l---------~~--r_----~r_----~~----_r------_r------~------,_----~ 

00 0, 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

05 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

06 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 86 mA Vee=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee= TA, Vce= 
Symbol Parameter Vee = +5.0V Mil Com Units 

CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 MHz 

tpLH Propagation Delay 7.5 
tpHL CP to On 9.5 

ns 

tpHL 
Propagation Delay 

15.0 
CLR to On 

ns 

tpZH Output Enable Time 11.5 
tpZL OE to On 7.5 

ns 
tpHZ Output Disable Time 7.0 
tpLZ OE to On 5.5 

4·554 

Fig. 
No. 

3·1, 

3-1 
3-7 

3-1 
3-9 

3-1 
3·12 
3-13 

07 
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AC Operating Requirements: See Section 3 for waveforms 

54F174F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee = 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 
ts(L) D to CP 2.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 
th(L) D to CP 2.0 

ts(H) Setup Time, HIGH or LOW 3.0 
ts(L) EN to CP 3.0 • ns 3·5 
th(H) Hold Time, HIGH or LOW 0 
th(L) EN to CP 0 

tw(H) CP Pulse Width 5.0 3·7 
tw(L) HIGH or LOW 5.0 

ns 

tw(L) CLR Pulse Width, LOW 5.0 ns 3·9 

tree CLR Recovery Time 5.0 ns 3·11 

4-555 



827 • 828 

54F/74F827 • 54F/74F828 

10-Bit Buffers/Line Drivers 

T , 828 10-bit bus buffers provide high performance bus 
r wide data/address paths or buses carrying parity. 

NOR output enables for maximum control 

d pin compatible to AM D's 29827 
on of the 'F827. 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

OE1, OE2 
00-07 
0 0-07 

Output Enable 
Data Inputs 
Data Outputs 

Description 

4·556 

Connection Diagrams 

08 \1] 

D9l~3j 

GND ~ 

NC ~ 

Pin Assignment 
for DIP and sOle 

D, Db D" NC 0., 0, 0" 

[E]G]LEl~rzJ[!J~ 
- -

~@l~~~~~ 
6- 06 0'0 NC 04 ciJ ch 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 

75140 (30) 

, III 0, 

[I! Do 

woe 
ll!] NC 
, 

@! Vee 

~Ol' 

~6, 



.Functional Description 
The 'F827 and 'F828 are line drivers designed to be 
employed as memory address drivers, clock drivers 
and bus oriented transmitters/receivers which 
provide improved PC board density. The devices 
have 3-state outputs controlled by the Output 
Enable (OE) pins. The outputs can sink 64 mA and 
source 15 mAo Input clamp diodes limit high speed 
termination effects. 

Function Table 

Inputs Outputs 

OE On 
'F827 

L H H 
L L L 
H X Z 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X=lmmaterial 
Z= High Impedance 

Logic Diagram 

On 

'F828 

L 
H 
Z 

Function 

Transparent 
Transparent 
High Z 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

4-557 

827· 828 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 40 60 
Iccl Power Supply Current 60 90 rnA Vcc=Max 
Iccz 60 90 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 6.0 3·1 
tpHl Data to Output ('F827) 5.0 ns 

3·4 

tplH Propagation Delay 5.0 3·1 
tpHl Data to Output ('F828) 5.0 

ns 
3·3 

tpZH Output Enable Time 7.0 
tpZl OE to On 8.0 3·1 

ns 3·12 
tpHZ Output Disable Time 7.0 3·13 
tpLZ OE to On 8.0 

4·558 



54F/74F841 

10-Bit Transparent Latch 

terface latch is designed to eliminate the extra packages 
ting latches and provide extra data width for wider 

s carrying parity. The 'F841 is a 10-bit 
ion of the 'F373. 

Ordering Code: See Section 5 

Logic Symbol 

LE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Data Inputs 
Data Outputs 
Output Enable 
Latch Enable 

Description 

4·559 

841 

Connection Diagrams 

Pin Assignment 
for DIP and sOle 

[j]]~~~~~~ 
0, 06 05 NC 04 0'1 0, 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
75115 (12.5) 

0.5/0.375 
0.5/0.375 

• 



841 

Functional Description 
The 'F841 device consists of ten Ootype latches 
with 3-state outputs. The flip-flops appear 
transparent to the data when Latch Enable (LE) is 
HIGH. This allows asynchronous operation, as the 
output transition follows the data in transition. On 
the LE HIGH-to-LOW transition, the data that meets 
the setup and hold time is latched. Data appears 
on the bus when the Output Enable (OE) is LOW. 
When OE is HIGH the bus output is in the high 
impedance state. 

Function Table 

Inputs Internal Output 

OE LE 0 Q 0 

X X X X Z 

H H L L Z 

H H H H Z 

H L X NC Z 

L H L L L 

L H H H H 

L L X NC NC 

L X X H H 

L X X L L 

L X X H H 

H L X L Z 

H L X H Z 

Logic Diagram 

Function 

High Z 

High Z 

High Z 

Latched 

Transparent 

Transparent 

Latched 

Preset 

Clear 

Preset 

Latched 

Latched 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

4-560 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = HIGH Impedance 
NC = No Change 



841 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 50 75 rnA Vee= Max 

AC Characteristics: See Seetion 3 for waveforms and load configurations 

54F174F 54F 74F 

TA = +25°C TA, Vee = TA, Vee= Fig. Symbol Parameter Vee = +5.0V Mil Com Units 
No. 

CL=50 pF CL =50 pF CL=50 pF • 
Min Typ Max Min Max Min Max 

tpLH Propagation Delay 8.0 ns 3-1 
tpHL On to On 6.0 3-4 

tpLH Propagation Delay 13.0 ns 3-1 
tPHL LE to On 8.0 3-7 

tpZH Output Enable Time 11.0 
tpZL OE to On 8.0 3-1 

ns 3-12 
tpHZ Output Disable Time 7.0 3-13 
tpLZ OE to On 5.0 

AC Operating Requirements: See Section 3 for waveforms 

54FI74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.0 
ts(L) On to LE 3.0 

3-15 ns 
th(H) Hold Time, HIGH or LOW 3.0 
th(L) On to LE 3.0 

tw(H) LE Pulse Width, HIGH 4.0 ns 3-7 

4·561 
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54F/74F843 

9-Bit Transparent Latch 

T erface latch is designed to eliminate the extra packages 
ting latches and provide extra data width for wider 
bu s carrying parity. 

Ordering Code: See Section 5 

Logic Symbol 

LE 

PRE 
0 8 0 7 0 6 0 5 0 4 0 3 O2 0 1 0 0 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Do-Os 
Oo·Os 
OE 
LE 
CLR 
PRE 

Data Inputs 
Data Outputs 
Output Enable 
Latch Enable 
Clear 
Preset 

Description 

4·562 

Connection Diagram 

De I1]l 

CCR§] 
GND §j 

NC B] 

LE [ill 

m@l 
o81~ 

Pin Assignment 
for DIP and SOIC 

07 06 05 NC Do 03 02 

[iiJ[ill[E[E[IJ[E[E 

~~~~~~[§ 
o Of. 0" NC Do 03 02 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 



Functional Description 
The 'F843 consists of nine Ootype latches with 
3-state outputs. The flip-flops appear transparent to 
the data when Latch Enable (LE) is HIGH. This 
allows asynchronous operation, as the output 
transition follows the data in transition. On the LE 
HIGH-to-LOW transition, the data that meets the 
setup times is latched. Data appears on the bus 
when the Output Enable (OE) is LOW. When OE is 
HIGH, the bus output is in the high impedance 

Function Tables 

Inputs Internal 

CLR PRE 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H L 

L H 

L L 

L H 

H L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z= High Impedance 
NC = No Change 

OE 

X 

H 

H 

H 

L 

L 

L 

L 

L 

L 

H 

H 

LE D Q 

X X X 

H L L 

H H H 

L X NC 

H L L 

H H H 

L X NC 

X X H 

X X L 

X X H 

L X L 

L X H 
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843 

state. In addition to the LE and OE pins, the 'F843 
has a Clear (CLR) pin and a Preset (PRE) pin. These 
pins are ideal for parity bus interfacing in high 
performance systems. When CLR is LOW, the 
outputs are LOW if OE is LOW. When CLR is 
HIGH, data can be entered into the latch. When 
PRE is LOW, the outputs are HIGH if OE is LOW. 
Preset overrides CLR. 

Output 
Function 

0 

Z High Z 

Z High Z 

Z High Z 

Z Latched 

L Transparent 

H Transparent 

NC Latched 

H Preset 

L Clear 

H Preset 

Z Latched 

Z Latched 

• 



843 

Logic Diagram 

PRE--~>-----~------~------~------~------~ ________ ~ ______ ~ ______ ~ ______ -, 

DO D5 D6 D. 

LE 

OE--~~>------4~----~ __ ~ ____ ~+-____ ~~ ____ ~-+ ____ -+~ ____ ~ __ ~----~+-__ ~ 

00 0, 05 06 o. 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 50 75 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA• Vee= TA• Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 8.0 3·1 
tpHL On to On 6.0 

ns 
3·4 

tpLH Propagation Delay 13.0 3·1 
tpHL LE to On 8.0 

ns 
3·7 

tpLH 
Propagation Delay 

9.0 
3·1 

PRE to On 
ns 

3·7 

tpHL 
Propagation Delay 

18.0 
3·1 

CLR to On 
ns 

3·9 

tpZH Output Enable Time 11.0 
tpZL OE to On 8.0 3·1 

ns 3·12 
tpHZ Output Disable Time 7.0 3·13 
tpLZ OE to On 5.0 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.0 
ts(L) On to LE 3.0 

ns 3·15 
th(H) Hold Time, HIGH or LOW 3.0 
th(L) On to LE 3.0 

tw(H) LE Pulse Width, HIGH 4.0 ns 3·7 • tw(L) PRE Pulse width, LOW 5.0 ns 3-9 

tw(L) CLR Pulse Width, LOW 6.0 ns 3-9 

tree PRE Recovery Time 12.0 ns 3-11 

tree CLR Recovery Time 12.0 ns 3-11 
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54F/74F845 

8-Bit Transparent Latch 

T 

Logic Symbol 

terface latch is designed to eliminate the extra packages 
'sting latches and provide extra data width for wider 

buses carrying parity. 

CLR 

LE 
PRE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

0 0-07 
0 0-07 
OEr OE3 

LE 
CLR 
PRE 

Data Inputs 
Data Outputs 
Output Enables 
Latch Enable 
Clear 
Preset 

Description 

4-566 

Connection Diagrams 

0: t!1l 

ruB}] 
OND Ii± 

NC ~ 

LE [J]l 

PRE [i7] l 

Pin Assignment 
for DIP and sOle 
Do Do 0, NC 0, 0, D. 

[ii] [1QJrn m [f.]~[E 

~@lB ~ [l3] [g1j~ 
0. D" 0, NC 0, 0, ° 
Pin Assignment 
for Lee and pee 

54F 17 4F(U. L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

@] Do 

I rn DE, 
[]J QE, 

CD NC 

~Vcc 

~5E3 

I?6J 08 



Functional Description 
The 'F845 consists of eight Ootype latches with 
3-state outputs_ The flip-flops appear transparent to 
the data when Latch Enable (LE) is HIGH_ This 
allows asynchronous operation as the output 
transition follows the data in transition_ On the LE 
HIGH-to-LOW transition the data that meets the 
setup times is latched. Data appears on the bus 
when the Output Enable (OE) is LOW. When OE is 
HIGH, the bus output is in the high impedance 
state. 

Function Table 

Inputs Internal Output 

CLR PRE OE 

H H H 

H H H 

H H H 

H H H 

H H L 

H H L 

H H L 

H L L 

L H L 

L L L 

L H H 

H L H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
NC = No Change 

LE 

X 

H 

H 

L 

H 

H 

L 

X 

X 

X 

L 

L 

D a 0 

X X Z 

L L Z 

H H Z 

X NC Z 

L L L 

H H H 

X NC NC 

X H H 

X L L 

X H H 

X L Z 

X H Z 
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845 

• Function 

High Z 

High Z 

High Z 

Latched 

Transparent 

Transparent 

Latched 

Preset 

Clear 

Preset 

Latched 

Latched 
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Logic Diagram 

PRE------~~~----~------~--------~------~--------~------~--------~------_. 

Do 05 06 

CLR------~~~t_--~--++--~--_++_--+---++--~--_++_--~--++--~--_++_--~--~--~ 

LE-------I 

00 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

Os 06 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Ice Power Supply Current 50 75 rnA Vee= Max 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vce= TA, Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 8.0 3-1 
tPHl On to On 6.0 

ns 
3-4 

tplH Propagation Delay 13.0 3-1 
ns 

tpHl LE to On 8.0 3-7 

Propagation Delay 
9.0 

3-1 
tplH PRE to 0 

ns 
3-7 

II 
Propagation Delay 

18.0 
3-1 

tpHl CLR to 0 
ns 

3-9 

tpZH Output Enable Time 11.0 
tpZl OE to On 8.0 3-1 

ns 3-12 

tpHZ Output Disable Time 7.0 3·13 

tpLZ OE to On 5.0 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vce= TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No_ 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, High or LOW 3.0 
ts(L) On to LE 3.0 

ns 3-15 
th(H) Hold Time, HIGH or LOW 3.0 
th(L) On to LE 3.0 

tw(H) LE Pulse Width, HIGH 4.0 ns 3-7 

tw(L) PRE Pulse Width, LOW 5.0 ns 3-9 

tw(L) CLR Pulse Width, LOW 6.0 ns 3-9 

tree PRE Recovery Time 12.0 ns 3-11 

tree CLR Recovery Time 12.0 ns 3-11 
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29F01 

4-Bit Bipolar Microprocessor Slice 

Description 
The 29F01 is a 4-bit high-speed bipolar microprocessor slice. It features a 
16-word by 4-bit dual-port Random Access Memory (RAM), a high-speed 
8-function Arithmetic Logic Unit (ALU) and associated shifting, decoding 
and multiplexing circuitry. The microinstruction word consists of three 
groups of three bits that respectively control ALU operand source, ALU 
function and ALU result destination. Width of the data path may be 
increased by cascading with either ripple or full lookahead carry. Data 
outputs are 3-state for maximum versatility. Four status flag signals, 
carry, overflow, zero and sign, are provided by the ALU. The 
microprocessor slice is compatible with Fairchild Advanced Schottky TIL 
(FAST) devices and can be used along with FAST parts in 
microprogrammed systems to minimize cycle times. 

• Isoplanar FAST Technology 
• Plug-In Replacement for Standard 2901 C Version 
• 20% to 30% Faster than Standard 2901 in Most 

System Configurations 

Ordering Code: See Section 5 

Logic Symbol 

F=O 
cp 

4-570 

Connection Diagrams 

Pin Assignment 
for DIP 

G 

Pin Assignment 
for LCC and PCC 

~ 

~ 

w 
rn 
0 
[i] 

~ 

~ 

y, ~ 
§] 
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Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A3 
Bo-B3 
10-18 
Qo• Q 3 

RAMo. RAM3 
00-03 
YO-Y3 

OE 
P 
G 
OVR 
F=O 
F3 
Cn 

Cn + 4 
CP 

Description 

A Address Inputs 
B Address Inputs 
Instruction Control Lines 
Shift Lines 
Shift Lines 
Direct Data Field 
Data Outputs 
Output Enable 
Carry Propagate Output 
Carry Generate Output 
Overflow 
ALU Operation Output 
Most Significant ALU Output Bit 
Carry-In 
Carry-Out 
Clock 

29F(U.L.) 
HIGHILOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
0.5/0.375 

25112.5 
25/12.5 

0.5/0.375 
25112.5 
25/12.5 

0.5/0.375 
0.5/0.375 
0.5/0.375 

ALU Logic Functions 

1543 Function P G I Cn +4 I OVR 

a R+S P3P2P, Po G3+ P3G2+ P3P2G, + P3P2P, Go I C4 1 C3-¥ C4 

1 S-R .. Same as R+S equations, but substitute Ri for R, in definitions • 
2 R-S .. Same as R+S equations, but substitute S, for Si in definitions • 
3 RVS LOW P3P2P, Po I P3P2P, Po+ Cn I P3P2P, Po+ Cn 

4 R II S LOW G3+G2+G, +Go I G3+ G2+ G, + Go+Cn I G3+ G2+ G, + Go+ Cn 

5 R II S LOW Same as R II S equations, but substitute R, for R in definitions 

6 RitS .. Same as R-¥ S, but substitute R, for R, in definitions • 
7 R-¥S G3 + G2+ G, + Go G3+P3G2+P3P2G,+P3P2P,PO I G3+P3G2+P3P2G, 1 

+ P3P2P, Po ,Go+ CIl ' 
See note 

+ = OR 
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Block Diagram 

CLOCK 

'A' (READ) 
ADDRESS 

'B' 
(READ/WRITE) 

ADDRESS 

DIRECT 
DATA IN 

CARR, IN 

OUTPUT 
ENABLE 

~ 
~ 
~ 
~ 

0 
D 

C'N 

• 

DESTINATION 
CONTROL 

ALU 
FUNCTION 

ALU 
SOURCE 

MICROINSTRUCTION DECODE 

0 
RAMo RAM SHIFT RAM3 

0 
'B' DATA IN 

'A' ADDRESS CP f-
RAM 

16 ADDRESSABLE REGISTERS 

'8' ADDRESS 
'--

'A' DATA OUT 'B' DATA OUT 

V 
F 

CP 

~ 
I LOGIC I 

'0' 

V V 
A B 0 

ALU DATA SOURCE SELECTOR 

R S 

V '(7 
R S 

8-FUNCTION ALU 

F 

0 )-
A F 

OUTPUT DATA SELECTOR 

y 

0 
DATA OUT 
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0 
0 0 0 31-a-SHIFT 

V 
0' 

a REGISTER 

a 

l 

0 
a 

__ 13 

--p 

--Cnd 

,...-F3(SIGN) 

r--- OVERFLOW 

,...-F -0000 



Source Operand and ALU Function Matrix 

~ 2,1,0 Octal 0 1 2 

."~ t 4 Source A,a A,B 0,0 
a 3 ALU 

I Function 

C n = L A+Q A+8 Q 
0 R Plus S 

Cn = H A+Q+1 A+8+1 Q+1 

C n = L Q-A-1 8-A-1 Q-1 
1 S Minus R 

C n = H Q-A 8-A Q 

C n = L A-Q-1 A-8-1 -Q-1 
2 R Minus S 

C n = H A-Q A-8 -Q 

3 R OR S AVQ A V 8 Q 

4 RAND S AAQ A A 8 0 

5 RAND S A~Q AA8 Q 

6 REX-OR S A'l-Q A '1-8 Q 

7 REX-NOR S -;;:;;:Q A "It" 8 Q 

+ = Plus; - == Minus; V = OR; 1\ :::: AND; .J.,f = EX-OR 

ALU Function Control 

Micro Code 
ALU 

15 14 13 
Octal Function Symbol 

Mnemonic Code 

ADD L L L 0 R Plus S R+S 

SUBR L L H 1 S Minus R S-R 

SUBS L H L 2 R Minus S R-S 

OR L H H 3 R OR S RvS 

AND H L L 4 RAND S RAS 

NOTRS H L H 5 RAND S R AS 

EXOR H H L 6 REX-OR S R ..... S 

EXNOR H H H 7 REX-NOR S R ..... S 

Definitions (+ = OR) 

Po = Ro + So Go = RoSo 
P1 = R1 + S1 G1 = R1 S1 
P2 = R2 + S2 G2 = R2S2 
P3 = R3 + S3 G3 = R3S3 
C4 = G3 + P3G2 + P3P2G1 + P3P2P1 Go + P3P2P1 PoCn 
C3 = G2 + P2G1 + P2P1 Go + P2P1 PoCn 

29F01 

3 4 5 6 7 

O,B O,A D,A 0,0 0,0 

8 A D+A D+Q D 

8+1 A+1 O+A+1 0+0+1 D+1 

8-1 A-1 A-D-1 Q-D-1 -D-1 

8 A A-D Q-D -D 

- B-1 -A-1 D-A-1 D-Q-1 D-1 

4-573 

-8 -A D-A D-Q D 

8 A DVA DVQ D 

0 0 D A A DAQ 0 

8 A D A A 15 A Q 0 

8 A D"ltA D-V-Q D 

B A iJ-¥:A Q:¥:Q D 

ALU Source Operand Control 

ALU Source 
Micro Code Operands 

12 11 10 
Octal 

R S 
Mnemonic Code 

AO L L L 0 A 0 
AB L L H 1 A B 
ZO L H L 2 0 0 
ZB L H H 3 0 B 
ZA H L L 4 0 A 
DA H L H 5 D A 
DO H H L 6 D 0 
DZ H H H 7 D 0 

Logic Functions for G, P, Cn + 4, and OVR 

The four signals G, P, C n, 4, and OVR are designed to 
indicate carry and overflow conditions when th~ 29F01 is 
in the add or subtract mode. The table below indicates the 
logic equations for these four signals for each of the eight 
ALU functions. The Rand S inputs are the two inputs 
selected according to the ALU source operand code. 
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ALU Destination Control 

Micro Code 
RAM a-Reg. 

Function Function 

18 17 Is 
Octal 

Shift Load Shift Load 
Mnemonic 

OREG L L L 

NOP L L H 

RAM A L H L 

RAMF L H H 

RAMOD H L L 

RAMD H L H 

RAMOU H H L 

RAMU H H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Code 

0 X None None 

1 X None X 

2 None F - B X 

3 None F - B X 

4 Down F/2 - B Down 

5 Down F/2 - B X 

6 Up 2F - B Up 

7 Up 2F - B X 

B = Register addressed by B inputs 
Up is toward MSB 
Down is toward LSB 

F - 0 

None 

None 

None 

0/2 - 0 

None 

20- 0 

None 

RAM 
y Shifter 

Output 
RAMo RAM3 

F X X 

F X X 

A X X 

F X X 

F Fa IN3 

F Fa IN3 

F INa F3 

F INa F3 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

29F 

a 
Shifter 

0 0 0 3 

X X 

X X 

X X 

X X 

00 IN3 

00 X 

INa 03 

X 03 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 250 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

Military Commercial 
29F 29F 29F 

TA = +25°C TA, Vee= TA , Vee= 
Symbol Parameter Vee= +5.0V Mil Com Units 

CL=50 pF CL=50pF CL=50pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 25 25 MHz 

tpLH Propagation Delay 45.0 45.0 
ns 

tpHL A or B to Y 45.0 45.0 

tpLH Propagation Delay 46.0 46.0 
tpHL A or B to F3 46.0 46.0 

ns 

tpLH Propagation Delay 47.0 47.0 
tpHL AorBtoCn +4 47.0 47.0 

ns 

tpLH Propagation Delay 43.0 43.0 
tpHL A or B to G or 15 43.0 43.0 

ns 
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AC Characteristics (Cont'd) 

29F 
Military Commercial 

29F 29F 

TA = +25°C TA , Vee= TA , Vee= 
Symbol Parameter Vee= +5.0V Mil Com Units 

CL=50 pF CL =50 pF CL = 50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 55.0 55.0 
tpHL AorBtoF=O 55.0 55.0 

ns 

tpLH Propagation Delay 50.0 50.0 
tpHL A or B to OVR 50.0 50.0 

ns • tpLH Propagation Delay 48.0 48.0 
tpHL A or B to RAM 48.0 48.0 

ns 

tpLH Propagation Delay 34.0 34.0 
tpHL D to Y 34.0 34.0 

ns 

tpLH Propagation Delay 40.0 40.0 
t pHL D to F3 40.0 40.0 

ns 

tpLH Propagation Delay 34.0 34.0 
tpHL D to Cn + 4 34.0 34.0 

ns 

tpLH Propagation Delay 32.0 32.0 
t pHL D to Gor P 32.0 32.0 

ns 

tpLH Propagation Delay 42.0 42.0 
t pHL D to F= 0 42.0 42.0 

ns 

tpLH Propagation Delay 35.0 35.0 
tpHL D to OVR 35.0 35.0 

ns 

tpLH Propagation Delay 31.0 31.0 
tpHL D to RAM 31.0 31.0 

ns 

tpLH Propagation Delay 24.0 24.0 
tpHL Cn to Y 24.0 24.0 

ns 

tpLH Propagation Delay 34.0 34.0 
tpHL Cn to F3 34.0 34.0 

ns 

t pLH Propagation Delay 24.0 24.0 
tpHL Cn to Cn + 4 24.0 24.0 

ns 

tpLH Propagation Delay 38.0 38.0 
tpHL Cn to F =0 38.0 38.0 

ns 

tpLH Propagation Delay 26.0 26.0 
t pHL Cn to OVR 26.0 26.0 

ns 

tpLH Propagation Delay 29.0 29.0 
tpHL Cn to RAM 29.0 29.0 

ns 
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AC Characteristics (Cont'd) 

Military Commercial 
29F 29F 29F 

TA = +25°C TA, Vee= TA, Vee = 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

CL=50 pF CL = 50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 39.0 39.0 
tpHL 10,1,2 to Y 39.0 39.0 

ns 

tpLH Propagation Delay 43.0 43.0 
tpHL 10,1,2 to F3 43.0 43.0 

ns 

tpLH Propagation Delay 39.0 39.0 
t pHL 10,1,2 to Cn + 4 39.0 39.0 

ns 

tpLH Propagation Delay 44.0 44.0 
tpHL 10,1,2 to IT or P 44.0 44.0 

ns 

tpLH Propagation Delay 49.0 49.0 
tpHL 10,1,2 to F=O 49.0 49.0 

ns 

t pLH Propagation Delay 44.0 44.0 
tpHL 10,1,2 to OVR 44.0 44.0 

ns 

tpLH Propagation Delay 40.0 40.0 
tpHL 10,1,2 to RAM 40.0 40.0 

ns 

tpLH Propagation Delay 41.0 41.0 
tpHL 13,4,5 to Y 41.0 41.0 

ns 

tpLH Propagation Delay 39.0 39.0 
tpHL 13,4,5 to F3 39.0 39.0 

ns 

tpLH Propagation Delay 45.0 45.0 
tpHL 13,4,5 to Cn + 4 45.0 45.0 

ns 

t pLH Propagation Delay 42.0 42.0 
tpHL 13,4,5 to IT or P 42.0 42.0 

ns 

tpLH Propagation Delay 48.0 48.0 
tpHL 13,4,5 to F = 0 48.0 48.0 

ns 

tpLH Propagation Delay 50.0 50.0 
tpHL 13,4,5 to OVR 50.0 50.0 

ns 

tpLH Propagation Delay 38.0 38.0 
t pHL 13,4,5 to RAM 38.0 38.0 

ns 

tpLH Propagation Delay 24.0 24.0 
tpHL 16,7,8 to Y 24.0 24.0 

ns 
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AC Characteristics (Cont'd) 

29F 
Military Commercial 

29F 29F 

TA = +25°C TA, Vee= TA, Vee= 
Symbol Parameter Vee= +5.0V Mil Com Units 

CL =50 pF CL =50 pF CL = 50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 30.0 30.0 
tpHL 16,7,8 to RAM 30.0 30.0 

ns 

tpLH Propagation Delay 32.0 32.0 
tpHL 16,7,8 to Q 32.0 32.0 

ns 

tpLH Propagation Delay 37.0 37.0 

tpHL CP to Y 37.0 37.0 
ns • 

tpLH Propagation Delay 41.0 41.0 

tpHL CP to F3 41.0 41.0 
ns 

tpLH Propagation Delay 39.0 39.0 
tpHL CP to Cn + 4 39.0 39.0 

ns 

tpLH Propagation Delay 42.0 42.0 
tpHL CP to GorP 42.0 42.0 

ns 

tpLH Propagation Delay 51.0 51.0 
tpHL CP to F=O 51.0 51.0 

ns 

tpLH Propagation Delay 45.0 45.0 
tpHL CP to OVR 45.0 45.0 

ns 

tpLH Propagation Delay 37.0 37.0 
tpHL CP to RAM 37.0 37.0 

ns 

tpLH Propagation Delay 23.0 23.0 
tpHL CP to Q 23.0 23.0 

ns 

tpLH Propagation Delay 28.0 28.0 
tpHL A to Y Bypassing ALU 28.0 28.0 

ns 

tpHZ Output Enable Time 15.0 15.0 
tpLZ OE to Y 15.0 15.0 

ns 

tpZH Output Enable Time 13.0 13.0 
tpzL OEtoY,CL=5pF 13.0 13.0 

ns 

tpZH Output Disable Time 38.0 38.0 
tpZL OE to Y 38.0 38.0 

ns 

tpHz Output Disable Time 19.0 19.0 
tpLZ OE to Y, CL=5 pF 19.0 19.0 

ns 
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AC Operating Requirements: See Section 3 for waveforms 

Military Commercial 
29F 29F 29F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Vee= +5.0 V Mil Com 

Min Typ Max Min Max Min Max 

ts Before HL 
Setup Time 

11.0 
A or B Source to CP 11.0 

ns 

th After LH 
Hold Time 

0 
0 

A or B Source to CP 

ts Before HL Setup Time 11.0 11.0 
ts Before LH B Destinations to CP Do not change* Do not change* 

ns 

th After HL Hold Time Do not change' Do not change * 

th After LH B Destinations to CP 0 0 

ts Before LH 
Setup Time 

23.0 23.0 
D to CP 

ns 

th After LH 
Hold Time 

0 0 
D to CP 

t8 Before LH 
Setup Time 

15.0 15.0 
Cn to CP 

ns 

th After LH 
Hold Time 

0 0 
Cn to CP 

t8 Before LH 
Setup Time 

25.0 25.0 
10•1•2 to CP ns 

th After LH 
Hold Time 

0 0 
10,1,2 to CP 

t8 Before LH 
Setup Time 

37.0 37.0 
13,4,5 to CP ns 

th After LH 
Hold Time 

0 0 
13,4,5 to CP 

t8 Before HL Setup Time 4.0 4.0 
t8 Before LH 16,7,8 to CP Do not change' Do not change' 

ns 

th After HL Hold Time Do not change' Do not change' 
th After LH 16,7,8 to CP 1.0 1.0 

'Once the HIGH-to-LOW CP transition occurs, no change is allowed until the CP is again HIGH. 
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AC Operating Requirements (Cont'd) 

Military Commercial 
29F 29F 29F 

Symbol Parameter 
TA = +25°C TA'VCC= TA'VCC= Units Vcc= +5.0 V Mil Com 

Min Typ Max Min Max Min Max 

ts Before LH 
Setup Time 

6.0 6.0 
RAM or Q to CP 

ns 

th After lH 
Hold Time 

2.0 2.0 
RAM or Q to CP 

tw(H) CP Pulse Width 11.0 11.0 
twill HIGH or lOW 9.0 9.0 ns • 
Timing Waveforms 

TYPICAL 

I~ 
CP \ 

(at le~~~o ns) I 
_____ 1 

I: 30 
50 --~--------------------~ __ >o~ 

A··I 11 
35 >0-1 

0 

14 .,1 
37 ----------------~~>o~ 

~1~r----------------35----------------~~>0_1 
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29F10 

Microprogram Controller 

D 

for use in 
eed bipolar microprogram controller. It is intended 

equence of execution of microinstructions 
stored in micr 
during each clock c 
1) Direct input from Do· 1 

counter; or 4) A five·deep LI 
maximum versatility. 

. The 29F10 provides a 12·bit address 
s comes from one of four sources: 

counter; 3) A microprogram 
ss outputs are 3·state for 

The microprogram controller is compatible w 
Schottky TTL) devices and can be used along w 
microprogrammed systems to minimize cycle times. 

hild Advanced 
s in 

• Addresses up to 4096 Words of Microcode 
• Directly Loadable Down-Counter for Counting Loop Iterations 
• Provides Count Capacity of 4096 
• An Up Counter Providing Sequential Microinstruction Execution 
• A 5-Deep Push/Pop LIFO Stack Providing Subroutine Linkage 

and Branch Capabilities 
• Registers are all Positive Edge-Triggered 
• Plug-in Replacement for Standard 2910 

Ordering Code: See Section 5 

Logic Symbol 

CI 

-oOE 

STF 

VECT 0-

PL 0-

MAP 0-
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[i!] 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

Connection Diagrams 

Pin Assignment 
for DIP 

RLD cc ceEN 10 h Ne Vee 12 
FULL 

Ow 
Y10 011 VII OE GNO Ne CP CI Yo Do 

Pin Assignment 
for LCC and PCC 



Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Dj 

Ij 

CC 
CCEN 
CI 
RLD 
OE 
CP 
YO-Y11 
FULL 
PL 
MAP 
VECr 

Block Diagram 

Description 

Direct Input 
Instruct Bit 
Condition Code 
Condition Code Enable 
Carry-In 
Register Load 
Output Enable 
Clock Pulse 
Microprogram Address Bits 
Status Full 
Pipeline Address Enable 
Map Address Enable 
Vector Address Enable 

10: I~ I~ 

0, 

Y, 
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==> 12-SIT DATA PATH 

-- CONTROL PATH 

29F(U_L.) 
HIGHILOW 

0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.450 
1.010.788 
0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.225 

29F10 

• 
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Instruction Set 
The 29F10 provides sixteen instructions which 
select the address of the next microinstruction to 
be executed. Four of the instructions are 
unconditional-their effect depends only on the 
instruction. Ten of the instructions have an effect 
which is partially controlled by an external, data­
dependent condition. Three of the instructions 
have an effect which is partially controlled by the 
contents of the internal register/counter. The 
instruction set is shown in Table 1. In this 
discussion it is assumed that CI is tied HIGH. 

In the ten conditional instructions, the result of the 
data-dependent test is applied to CC. If the CC 
input is LOW, the test is considered to have been 
passed and the action specified in the name 
occurs; otherwise, the test has failed and an 
alternate operation (often simply the execution of 
the next sequential microinstruction) occurs. 
Testing of CC may be disabled for a specific 
microinstruction by setting CCEN HIGH, which 
unconditionally forces the action specified in the 
name; that is, it forces a pass. Other ways of using 
CCEN include (1) tying it HIGH, which is useful if 
no microinstruction is data-dependent; (2) tying it 
LOW if data-dependent instructions are never 
forced unconditionally; or (3) tying it to the source 
of 29F10 instruction bit 10, which leaves 
instructions 4, 6, and 10 as data-dependent but 
makes others unconditional. All of these tricks 
save one bit of microcode width. 

The effect of three instructions depends on the 
contents of the register/counter. Unless the 
counter holds a value of zero, it is decremented; if 
it does hold zero, it is held and a different 
microprogram next address is selected. These 
instructions are useful for executing a 
microinstruction loop a known number of times. 
Instruction 15 is affected both by the external 
condition code and the internal register/counter. 

Perhaps the best technique for understanding the 
29F10 is to simply take each instruction and review 
its operation. In order to provide some feel for the 
actual execution of these instructions, Figure a is 
included and depicts examples of all sixteen 
instructions. 

The examples given in Figure a should be 
interpreted in the following manner: The intent is 
to show microprogram flow as various 
microprogram memory words are executed. For 
example, the CONTINUE instruction, instruction 

4-582 

number 14, as shown in Figure a, simply means 
that the contents of microprogram memory word 50 
are executed, then the contents of word 51 are 
executed. This is followed by the contents of 
microprogram memory word 52 and the contents of 
microprogram memory word 53. The microprogram 
addresses used in the examples were arbitrarily 
chosen and have no meaning other than to show 
instruction flow. The exception to this is the first 
example, JUMP ZERO, which forces the 
microprogram location counter to address ZERO. 
Each dot refers to the time that the contents of the 
microprogram memory word are in the pipeline 
register. While no special symbology is used for 
the conditional instructions, the text to follow will 
explain what the conditional choices are in each 
example. 

Instruction 0, JZ (JUMP and ZERO, or RESET) 
unconditionally specifies that the address of the 
next microinstruction is zero. Many designs use 
this feature for power-up sequences and provide 
the power-up firmware beginning at microprogram 
memory word location O. 

Instruction 1 is a CONDITIONAL JUMP-TO­
SUBROUTING via the address provided in the 
pipeline register. As shown in Figure a, the 
machine might have executed words at address 50, 
51, and 52. When the contents of address 52 are in 
the pipeline register, the next address control 
function is the CONDITIONAL JUMP-TO­
SUBROUTINE. Here, if the test is passed, the next 
instruction executed will be the contents of 
microprogram memory location 90. If the test has 
failed, the JUMP-TO-SUBROUTINE will not be 
executed; the contents of microprogram memory 
location 53 will be executed instead. Thus, the 
CONDITIONAL JUMP-TO-SUBROUTINE instruction 
at location 52 will cause the instruction either in 
location 90 or in location 53 to be executed next. If 
the TEST input is such that location 90 is selected, 
value 53 will be pushed onto the internal stack. 
This provides the return linkage for the machine 
when the subroutine beginning at location 90 is 
completed. In this example, the subroutine was 
completed at location 93 and a RETURN-FROM­
SUBROUTINE would be found at location 93. 

Instruction 2 is the JUMP MAP instruction. This is 
an unconditional instruction which causes the 
MAP output to be enabled so that the next 



microinstruction location is determined by the 
address supplied via the mapping PROMs. 
Normally, the JUMP MAP instruction is used at the 
end of the instruction fetch sequence for the 
machine. In the example of Figure a, 
microinstructions at locations 50, 51, 52, and 53 
might have been the fetch sequence and at its 
completion at location 53, the jump map function 
would be contained the pipeline register. This 
example shows the mapping PROM outputs to be 
90; therefore, an unconditional jump to 
microprogram memory address 90 is performed. 

Instruction 3, CONDITIONAL JUMP PIPELINE, 
derives its branch address from the pipeline 
register branch address value. This instruction 
provides a technique for branching to various 
microprogram sequences depending upon the test 
condition inputs. Quite often, state machines are 
designed which simply execute tests on various 
inputs waiting for the condition to come true. 
When the true condition is reached, the machine 
then branches and executes a set of 
microinstructions to perform some function. This 
usually has the effect of resetting the input being 
tested until some pOint in the future. Figure a 
shows the conditional jump via the pipeline 
register address at location 52. When the contents 
of microprogram memory word 52 are in the 
pipeline register, the next address will be either 
location 53 or location 30 in this example. If the 
test is passed, the value currently in the pipeline 
register (30) will be selected. If the test fails, the 
next address selected will be contained in the 
microprogram counter which, in this example, is 
53. 

Instruction 4 is the PUSH/CONDITIONAL LOAD 
COUNTER instruction and is used primarily for 
setting up loops in microprogram firmware. In 
Figure a, when instruction 52 is in the pipeline 
register, a PUSH will be made onto the stack and 
the counter will be loaded based on the condition. 
When a PUSH occurs, the value pushed is always 
the next sequential instruction address. In this 
case, the address is 53. If the test fails, the 
counter is not loaded; if it is passed, the counter is 
loaded with the value contained in the pipeline 
register branch address field. Thus, a single 
microinstruction can be used to set up a loop to 
be executed a specific number of times. 
Instruction 8 will describe how to use the pushed 
value and the register/counter for looping. 
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Instruction 5 is a CONDITIONAL JUMP-TO­
SUBROUTINE via the register/counter or the 
contents of the PIPELINE register. As shown in 
Figure a, a PUSH is always performed and one of 
two subroutines executed. In this example, either 
the subroutine beginning at address 80 or the 
subroutine beginning at address 90 will be 
performed. A return-from-subroutine (instruction 
number 10) returns the microprogram flow to 
address 55. In order for this microinstruction 
control sequence to operate correctly, both the 
next address fields of instruction 53 and the next 
address fields of instruction 54 would have to 
contain the proper value. Let's assume that the 4 
branch address fields of instruction 53 contain the 
value 90 so that it will be in the 29F10 
register/counter when the contents of address 54 
are in the pipeline register. This requires that the 
instruction at address 53 load the register/counter. 
Now, during the execution of instruction 5 (at 
address 54), if the test failed, the contents of the 
register (value = 90) will select the address of the 
next microinstruction. If the test input passes, the 
pipeline register contents (value = 80) will 
determine the address of the next microinstruction. 
Therefore, this instruction provides the ability to 
select one of two subroutines to be executed 
based on a test condition. 

Instruction 6 is a CONDITIONAL JUMP VECTOR 
instruction which provides the capability to take 
the branch address from a third source heretofore 
not discussed. In order for this instruction to be 
useful, the 29F10 output, VECT is used to control a 
3-state control input of a register, buffer, or PROM 
containing the next microprogram address. This 
instruction provides one technique for performing 
interrupt type branching at the microprogram level. 
Since this instruction is conditional, a pass causes 
the next address to be taken from the vector 
source, while failure causes the next address to be 
taken from the microprogram counter. In the 
example of Figure a, if the CONDITIONAL JUMP 
VECTOR instruction is contained at location 52, 
execution will continue at vector address 20 if the 
CC input is LOW and the microinstruction at 
address 53 will be executed if the CC input is 
HIGH. 

Instruction 7 is a CONDITIONAL JUMP via the 
contents of the 29F10 REGISTER/COUNTER or the 
contents of the PIPELINE register. This instruction 
is very similar to instruction 5; the conditional 
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jump-to-subroutine via R or PL. The major 
difference between instruction 5 and instruction 7 
is that no push onto the stack is perfomed with 
instruction 7. Figure a depicts this instruction as a 
branch to one of two locations depending on the 
test condition. The example assumes the pipeline 
register contains the value 70 when the contents of 
address 52 are being executed. As the contents of 
address 53 are clocked into the pipeline register, 
the value 70 is loaded into the register/counter in 
the 29F10. The value 80 is available when the 
contents of address 53 are in the pipeline register. 
Thus, control is transferred to either address 70 or 
address 80 depending on the test condition. 

Instruction 8 is the REPEAT LOOP, COUNTER 
ZERO instruction. This microinstruction makes use 
of the decrementing capability of the 
register/counter. To be useful, some previous 
instruction, such as 4, must have loaded a count 
value into the register/counter. This instruction 
checks to see whether the register/counter 
contains a non-zero value. If so, the 
register/counter is decremented, and the address 
of the next microinstruction is taken from the top 
of the stack. If the register counter contains zero, 
the loop exit condition is occuring; control falls 
through to the next sequential microinstruction by 
selecting !LPC; the stack is POPed by decrementing 
the stack pointer, but the contents of the top of 
the stack are thrown away. 

An example of the REPEAT LOOP, COUNTER 
ZERO instruction is shown in Figure a. In this 
example, location 50 most likely would contain a 
PUSH/CONDITIONAL LOAD COUNTER instruction 
which would have caused address 51 to be 
PUSHed on the stack and the counter to be loaded 
with the proper value for looping the desired 
number of times. 

In this example, since the loop test is made at the 
end of the instructions to be repeated 
(microaddress 54), the proper value to be loaded by 
the instructions at address 50 is one less than the 
desired number of passes through the loop. This 
method allows a loop to be executed 1 toA096 
times. If it is desired to execute the loop from 0 to 
4095 times, the firmware should be written to make 
the loop exit test immediately after loop entry. 

Single-microinstruction loops provide a highly 
efficient capability for executing a specific 
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microinstruction a fixed number of times. 
Examples include fixed rotates, byte swap, fixed 
pOint multiply, and fixed point divide. 

Instruction 9 is the REPEAT PIPELINE REGISTER, 
COUNTER ZERO instruction. This instruction is 
similar to instruction 8 except that the branch 
address now comes from the pipeline register 
rather than the file. In some cases, this instruction 
may be thought of as a one-word file extension; 
that is, by using this instruction, a loop with the 
counter can still be performed when subroutines 
are nested five deep. This instruction's operation is 
very similar to that of instruction 8. The differences 
are that on this instruction a failed test condition 
causes the source of the next microinstruction 
address to be the D inputs, and when the test 
condition is passed, this instruction does not 
perform a POP because the stack is not being 
used. 

In the example of Figure a, the REPEAT PIPELINE, 
COUNTER ZERO instruction is instruction 52 and 
is shown as a single microinstruction loop. The 
address in the pipeline register would be 52. 
Instruction 51 in this example could be the LOAD 
COUNTER AND CONTINUE instruction (number 
12). While the example shows a single 
microinstruction loop, by simply changing the 
address in a pipeline register, mUlti-instruction 
loops can be performed in this manner for a fixed 
number of times as determined by the counter. 

Instruction 10 is the conditional RETURN-FROM­
SUBROUTINE instruction. As the name implies, 
this instruction is used to branch from the 
subroutine back to the next microinstruction 
address following the subroutine call. Since this 
instruction is conditional, the return is performed 
only if the test is passed. If the test is failed, the 
next sequential microinstruction is performed. The 
example in Figure a depicts the use of the 
conditional RETURN-FROM-SUBROUTINE 
instruction in both the conditional and the 
unconditional modes. This example first shows a 
jump-to-subroutine at instruction location 52 where 
control is transferred to location 90. At location 93, 
a conditional RETURN-FROM-SUBROUTINE 
instruction is performed. If the test is passed, the 
stack is accessed and the program will transfer to 
the next instruction at address 53. If the test if 
failed, the next microinstruction at address 94 will 
be executed. The program will continue to address 



97 where the subroutine is complete. To perform 
an unconditional RETURN-FROM-SUBROUTINE, the 
conditional RETURN-FROM-SUBROUTINE 
instruction is executed unconditionally; the 
microinstruction at address 97 is programmed to 
force CCEN HIGH, disabling the test and the 
forced PASS causes an unconditional return. 

Instruction 11 is the CONDITIONAL JUMP 
PIPELINE register address and POP stack 
instruction. This instruction provides another 
technique for loop termination and stack 
maintenance. The example in Figure a shows a 
loop being performed from address 55 back to 
address 51. The instructions at location 52, 53, and 
54 are all conditional JUMP and POP instructions. 
At address 52, if the CC input is LOW, a branch 
will be made to address 70 and the stack will be 
properly maintained via a POP. Should the test fail, 
the instruction at location 53 (the next sequential 
instruction) will be executed. Likewise, at address 
53, either the instruction at 90 or 54 will be 
subsequently executed, respective to the test 
being passed or failed. The instruction at 54 
follows the same rules, going to either 80 or 55. An 
instruction sequence as described here, using the 
CONDITIONAL JUMP PIPELINE and POP 
instruction, is very useful when several inputs are 
being tested and the microprogram is looping 
waiting for any of the inputs being tested to occur 
before proceeding to another sequence of 
instructions. This provides the powerful jump-table 
programming technique at the firmware level. 

Instruction 12 is the LOAD COUNTER AND 
CONTINUE instruction, which simply enables the 
counter to be loaded with the value at its parallel 
inputs. These inputs are normally connected to the 
pipeline branch address field which (in the 
architecture being described here) serves to supply 
either a branch address or a counter value 
depending upon the microinstruction being 
executed. There are altogether three ways of 
loading the counter-the explicit load by this 
instruction 12; the conditional load included as 
part of instruction 4; and the use of the RDL input 
along with any instruction. The use of RDL with 
any instruction overrides any counting or 
decrementation specified in the instruction, calling 
for a load instead. Its use provides additional 
microinstruction power, at the expense of one bit 
of microinstruction width. This instruction 12 is 
exactly equivalent to the combination of 
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instruction 14 and RLD LOW. Its purpose is to 
provide a simple capability to load the 
register/counter in those implementations which do 
not provide microprogrammed control for RDL. 

Instruction 13 is the TEST END-OF-LOOP 
instruction, which provides the capability of 
conditionally exiting a loop at the bottom; that is, 
this is a conditional instruction that will cause the 
microprogram to loop, via the file, if the test is 
failed else to continue to the next sequential 
instruction. The example in Figure a shows the 
TEST END-OF-LOOP microinstruction at address 
56. If the test fails, the microprogram will branch 
to address 52. Address 52 is on the stack because 
a PUSH instruction had been executed at address 
51. If the test is passed at instruction 56, the loop 
is terminated and the next sequential 
microinstruction at address 57 is executed, which 
also causes the stack to be POPed, thus 
accomplishing the required stack maintenance. 

Instruction 14 is the CONTINUE instruction, which 
simply causes the microprogram counter to 
increment so that the next sequential 
microinstruction is executed. This is the simplest 
microinstruction of all and should be the default 
instruction which the firmware requests whenever 
no other instruction is being executed. 

Instruction 15, THREE-WAY BRANCH, is the most 
complex. It provides for testing of both a data­
dependent condition and the counter during one 
microinstruction and provides for selecting among 
one of three microinstruction addresses as the 
next microinstruction to be performed. Like 
instruction 8, a previous instruction will have 
loaded a count into the register/counter while 
pushing a microbranch address onto the stack. 
Instruction 15 performs a decrement-and-branch­
until-zero function similar to intruction 8. The next 
address is taken from the top of the stack until the 
count reaches zero; then the next address comes 
from the pipeline register. The above action 
continues as long as the test condition fails. If at 
any execution of instruction 15 the test condition 
is passed, no branch is taken; the microprogram 
counter register furnishes the next address. When 
the loop is ended, either by the count becoming 
zero or by passing the conditional test, the stack is 
POPed by decrementing the stack pointer, since 
interest in the value contained at the top of the 
stack is then complete. 

• 
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The application of instruction 15 can enhance 
performance of a variety of machine-level 
instructions. For instance, (1) a memory search 
instruction to be terminated either by finding a 
desired memory content or by reaching the search 
limit; (2) variable-field-Iength arithmetic terminated 
early upon finding that the content of the portion 
of the field still unprocessed is all zeroes; (3) key 
search in a disc controller processing variable 
length records; (4) normalization of a floating point 
number. 

As one example, consider the case of a memory 
search instruction. As shown in Figure a, the 
instruction at microprogram address 63 can be 
Instruction 4 (PUSH), which will push the value 64 
onto the microprogram stack and load the number 
N, which is one less than the number of memory 

Table 1 Instruction Set 

Regl 
Cntr 

13-10 Mnemonic Name Contents 

0 JZ JUMP ZERO X 

1 CJS COND JSB PL X 

2 JMAP JUMP MAP X 

3 CJP COND JUMP PL X 

4 PUSH PUSH/COND LD CNTR X 

5 JSRP COND JSB R/PL X 

6 CJV COND JUMP VECTOR X 

7 JRP COND JUMP R/PL X 

8 RFCT REPEAT LOOP, CNTR " 0 
,,0 

=0 

9 RPCT REPEAT PL, CNTR " 0 
,,0 

=0 

10 CRTN COND RTN X 

11 CJPP COND JUMP PL & POP X 

12 LDCT LD CNTR & CONTINUE X 

13 LOOP TEST END LOOP X 

14 CONT CONTINUE X 

15 TWB THREE-WAY BRANCH 
,,0 

=0 

Note 1: If CCEN "" LOW and CC = HIGH, hold: else load X = Don't Care 
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locations to be searched before giving up. Location 
64 contains a microinstruction which fetches the 
next operand from the memory area to be searched 
and compares it with the search key. Location 65 
contains a microinstruction which tests the result 
of the comparison and also is a THREE-WAY 
BRANCH for microprogram control. If no match is 
found, the test fails and the microprogram goes 
back to location 64 for the next operand address. 
When the count becomes zero, the microprogram 
branches to location 72, which does whatever is 
necessary if no match is found. If a match occurs 
on any execution of the THREE-WAY BRANCH at 
location 65, control falls through to location 66 
which handles this case. Whether the instruction 
ends by finding a match or not, the stack will have 
been POPed once, removing the value 64 from the 
top of the stack. 

Fail Pass 
CCEN = LOW CCEN = HIGH 

and or 
CC = HIGH CC = LOW 

Regl 
y Stack y Stack Cntr Enable 

0 CLEAR 0 CLEAR HOLD PL 

PC HOLD 0 PUSH HOLD PL 

0 HOLD 0 HOLD HOLD MAP 

PC HOLD 0 HOLD HOLD PL 

PC PUSH PC PUSH Note1 PL 

R PUSH 0 PUSH HOLD PL 

PC HOLD 0 HOLD HOLD VECT 

R HOLD 0 HOLD HOLD PL 

F HOLD F HOLD DEC PL 

PC POP PC POP HOLD PL 

0 HOLD 0 HOLD DEC PL 

PC HOLD PC HOLD HOLD PL 

PC HOLD F POP HOLD PL 

PC HOLD 0 POP HOLD PL 

PC HOLD PC HOLD LOAD PL 

F HOLD PC POP HOLD PL 

PC HOLD PC HOLD HOLD PL 

F HOLD PC POP DEC PL 

0 POP PC POP HOLD PL 



Fig. a Execution Examples 

INSTRUCTION 0 

Jump Zero (JZ) 

INSTRUCTION 3 

~~~ 52 
53 
54 30 

31 

Conditional Jump Pipeline (CJP) 

INSTRUCTION 6 

5°h 51 
52 
53 20 
54 21 

Conditional Jump Vector (CJV) 

50 
51 
52 
53 
54 
55 

INSTRUCTION 8 

STACK 
51 (PUSH) 

n REGISTERI 
COUNTER 

Repeat Loop, Counter", 0 (RFCT) 

50 
51 

INSTRUCTION 11 

STACK 
(PUSH) 

52 C ... -f------.. 70 
53 71 
54 72 
55 
56 

INSTRUCTION 14 

50 I 51 
52 
53 

Continue (CO NT) 

INSTRUCTION 1 

~~F1:TACK 
52 90 
53 91 
54 92 
55 93 

Conditional Jump-To-Subroutine (CJS) 

INSTRUCTION 4 

50t<::TACK 
51 53 

~~ REGISTERI 
n COUNTER 

Push/Conditional Load Counter (PUSH) 

INSTRUCTION 7 

52 
53 A5~ 

70 80 
71 81 

Conditional Jump Via Register 
or Pipeline Register (J RP) 

INSTRUCTION 9 

50 n (LDCT) r COUNTER 

51 

52 
53 

Repeat Pipeline Register, 
Counter '" 0 (RPCT) 

INSTRUCTION 12 

50~COUNTER 
51 n 
52 
53 

Load Counter and Contin..':'e (LDCT) 

INSTRUCTION 15 

~
4~T:S~~ 

62 
63 _ REGISTERI 
64 n COUNTER 

65 72 
66 73 

Three-Way Branch (TWB) 
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90 
91 
92 
93 
94 

INSTRUCTION 2 

ill " ~91 
Jump Map (JMAP) 

INSTRUCTION 5 

50 
51 

29F10 

Gonditional Jump-To-Subroutine 
Via Register or Pipeline Register 

(COND JSB R/PL) 

50 
51 
52 

53 
54 55 

INSTRUCTION 10 

STACK 
53 

90 
91 
92 
93 
94 
95 
96 
97 

Return From Subroutine (CRTN) 

INSTRUCTION 13 

50 
51'O------OO"\: 

52 
53 
54 55 
56 
57 

STACK 
(PUSH) 

Test End-Of-Loop (LOOP) 

• 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

29F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 195 295 mA Vec= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

Military Commercial 
29F 29F 29F 

TA = +25°C TA, Vce= TA, Vee = 
Symbol Parameter Vee= +5.0 V Mil Com Units 

CL=50pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 26.0 
tpHL On to Y 26.0 

ns 

tpLH Propagation Delay 40.0 
tpHL In to Y 40.0 

ns 

tpLH Propagation Delay 30.0 
tpHL In to PL, VECT, MAP 30.0 

ns 

tpLH Propagation Delay 35.0 
tpHL CC to Y 35.0 

ns 

tpLH Propagation Delay 35.0 
t pHL CCEN to Y 35.0 

ns 

tpLH Propagation Delay 30.0 
tpHL CP to Y 30.0 

ns 

tpLH Propagation Delay 55.0 
tpHL CP (I = 8, 9, 15) to Y 55.0 

ns 

tpLH Propagation Delay 40.0 
tpHL CP to FULL 40.0 

ns 

tpLH Propagation Delay 40.0 
tpHL CP (I = 8,9, 15) to FULL 40.0 

ns 

tpzH Output Enable Time 17.0 
tPZL OE to Y 17.0 

ns 

tpHZ Output Disable Time 21.0 
tpLZ OE to Y 21.0 

ns 
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AC Operating Requirements: See Section 3 for waveforms 

Military Commercial 
29F 29F 29F 

Symbol Parameter 
TA = + 25°C TA, Vce= TA, Vee = 

Units 
Vee = +5.0V Mil Com 

.~ 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 7.0 
ts(L) D (RC) to CP 7.0 

ns 

th(H) Hold Time, HIGH or LOW 0 
th(L) D (RC) to CP 0 

ns 

ts(H) Setup Time, HIGH or LOW 9.0 
ts(L) D (PC) to CP 9.0 

ns • 
th(H) Hold Time, HIGH or LOW 0 
th(L) D (PC) to CP 0 

ns 

ts(H) Setup Time, HIGH or LOW 20.0 
ts(L) 10-13 to CP 20.0 

ns 

th(H) Hold Time, HIGH or LOW 6.0 
th(L) 10-13 to CP 0 

ns 

ts(H) Setup Time, HIGH or LOW 21.0 
ts(L) CC to CP 21.0 

ns 

th(H) Hold Time, HIGH or LOW 0 
th(L) CC to CP 0 

ns 

ts(H) Setup Time, HIGH or LOW 18.0 
ts(L) CCEN to CP 18.0 

ns 

th(H) Hold Time, HIGH or LOW 0 
th(L) CCEN to CP 0 

ns 

ts(H) Setup Time, HIGH or LOW 12.0 
ts(L) CI to CP 12.0 

ns 

th(H) Hold Time, HIGH or LOW 0 
th(L) CI to CP 0 

ns 

ts(H) Setup Time, HIGH or LOW 24.0 
ts(L) RLD to CP 24.0 

ns 

th(H) Hold Time, HIGH or LOW 0 
th(L) RLD to CP 0 

ns 

tw(H) Clock Pulse Width 8.0 
tw(L) HIGH or LOW 12.0 

ns 

4-589 



29F10 

Fig. b Switching Waveforms 
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29F52/29F53 

8-Bit Registered Transceiver 

Description 
The 29F52 and 29F53 are 8-bit registered transceivers. Two 8-bit back to 
back registers store data flowing in both directions between two 
bidirectional buses. Separate clock, clock enable and 3-state output 
enable signals are provided for each register. The A outputs are 
guaranteed to sink 20 rnA while the B outputs are designed for 64 rnA. 

The 29F53 is an inverting option of the 29F52. Both transceivers are 
AM2952/2953 functional equivalents. 

• Eight Bit Registered Transceivers 
• Separate Clock, Clock Enable and 3·State Output 

Enable Provided for Each Register 
• AM2952/2953 Functional Equivalents 
• Both Inverting and Non·lnverting Options Available 
• 24·Pin Slim Package 

Ordering Code: See Section 5 

Logic Symbol 

OEA 

CPA 

CEB 

CEA 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

OEA 
CPA 
CEA 
OEB 
CPB 
CEB 

Description 

A-Register Inputs 
B·Register Outputs 
B-Register Inputs 
A·Register Outputs 
Output Enable A-Register 
A-Register Clock 
A·Register Clock Enable 
Output Enable B·Register 
B·Register Clock 
B·Register Clock Enable 
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CPA 

CEA 

GND 

CPA B]] 

CEA~ 

GND~ 

NC~ 

craB]] 

CPS [ili 

6EA [@I 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

OEB So B' NC B, Be B, 
[ii][1O][I[KI[I}[KI@] 

~~~~[§~:§ 
Ao A' A, NC A3 A, A, 

Pin Assignment 
for LCC and PCC 

29F(U.L.) 
HIGH/LOW 

1.75/0.406 
75/40 (30) 
1.75/0.406 

25/12.5 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

Vee 

A, 

A6 

A5 

A4 

A3 

A2 

A, 

Ao 

OEA 

CPB 

CEB 

we,> 
rn 86 

[I}B 
[JJ NC 

II 



29F52 • 29F53 

Functional Description 
Data applied to the A inputs is entered and stored 
on the rising edge of the A Clock Pulse (CPA), 
provided that the A Clock Enable (CEA) is LOW; 
simultaneously, the status flip-flop is set and the 
A-to-B flag (FAB) output goes HIGH. Data thus 

Register Function Table 
(Applies to A or B Register) 

Inputs 
Internal 

D CP CE 

X X H 

L 1 L 
H 1 L 

Output Control 

Internal 
OE Q 

H X 

L L 
L H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z=High Impedance 

Q 

NC 

L 
H 

1 = LOW·to·HIGH Transition 
NC = No Change 

Function 

Hold Data 

Load Data 

A or B Outputs 

29F52 29F53 

Z Z 

L H 
H L 

entered from the A inputs is present at the inputs 
to the B output buffers, but only appears on the B 
1/0 pins when the B Output Enable (OEB) signal is 
made LOW. Data flow from B-to·A proceeds in the 
same manner as described for A-to-B flow. 

Function 

Disable Outputs 

Enable Outputs 
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Block Diagram 

CPA 

CEA 

Ao 

AS 

AS 
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L--.c 

~ 
~ 
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1 I 
OOCE CP 00 

01 01 

02 02 

03 03 

04 04 

Os Os 

Os Os 

07 07 

00 Do 

01 01 

02 02 

03 03 

04 04 

Os Os 

Os Os 

07CE CP07 

1 I 

A 
"'4 

~ 
rl 
H 
H 

~ 
~ 
~ 

29F52 • 29F53 

OEB 

Bo 

B1 

B2 

B3 

B4 

Bs 

Bs 

B7 

CPB 

CEB 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

29F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 130 190 rnA Vee = Max 
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29F52 • 29F53 

AC Characteristics: See Section 3 for waveforms and load configurations 

Military Commercial 
29F 29F 29F 

TA = + 25°C TA, Vee = TA, Vee= Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 5.5 7.5 2.5 8.5 3·1 
tpHL CPA, CPB to Bn, An 4.0 7.0 9.0 3.5 10.0 

ns 
3·7 

tpZH Output Enable Time 2.5 5.5 7.5 2.0 8.5 
tpzL OEA or OEB to An or Bn 3.5 7.0 9.5 3.0 10.5 3·1 

ns 3·12 
tpHZ Output Disable Time 3.0 6.5 9.0 2.5 10.0 3·13 
t pLZ OEA or OEB to An or Bn 2.5 5.5 7.5 2.0 8.5 

AC Operating Requirements: See Section 3 for waveforms 

Military Commercial 
29F 29F 29F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 4.0 
ts(L) An> Bn to CPA, CPB 4.0 4.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 2.0 
th(L) An, Bn to CPA, CPB 2.0 2.0 

ts(H) Setup Time, HIGH or LOW 1.0 1.0 
ts(L) CEA, CEB to CPA, CPB 4.0 4.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 2.0 
th(L) CEA or CEB to CPA or CPB 2.0 2.0 

tw(H) Pulse Width, HIGH or LOW 3.0 3.0 
3·7 

tw(L) CPA or CPB 3.0 3.0 
ns 
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29F68 

Dynamic RAM Controller 

T h-performance memory controller, replacing many SSI 
ouping several unique functions. It provides two 

generation du 
address generation 
two high order address b 
and CAS outputs. 

o 9-bit counters for row and column address 
bit bank select latch for row and column 

d a 2-bit bank select latch for the 
to select one of the four RAS 

The 29F68 is functionally equivalent to 
MC74F2968. 

• High-Performance Memory Controller 
• Replaces Many SSI and MSI Devices by Grouping 

Several Unique Functions 
• Functionally Equivalent to AMD's Am2968 and Motorola's 

MC74F2968 
• Provides Control for 16K, 64K, or 256K Dynamic RAM Systems 
• Outputs Directly Drive up to 88 DRAMs 
• Highest Order Two Address Bits Select One of Four Banks of RAMs 
• Chip Select for Easy Expansion 
• Provides Memory Scrubbing Refresh Function 

Ordering Code: See Section 5 

Logic Symbol 

CS 
MSEL 
LE 
SEL1 

SE4J 
MC1 

MCo 
RASI 
CASI 
OE 

ACo-ACa ARo-ARa 
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Connection Diagrams 

AC3 

AR4 

AC4 

Gnd 

LE 

ARs 

ACs 

ARs 

ACs 

AR7 

AC7 

ARa 

ACa 

SELo 

SEL1 

-' 

Pin Assignment 
for DIP 

ACs ARe AC, ARs LE GND He AC4 AR4 AC3 ARJ AC2 AR2 

AC, IT] 

[!] 

ACo m 
ARo [!] 

o 
OS 0 
He m 

CASI ~ 

I!!l 
CASo ~ 

RA$, ~ 

~ 
0, [£] 

~~~rm~~~{!1JlW~I!!I~1!!I 

Pin Assignment 
for LCC and PCC 



29F68 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

ACo·ACs 
ARo-ARs 
Oo-Os 
MCo,MC1 

"CS 
MSEL 
LE 
SELo,SEL1 

RASI 
CASI 
RASo-RAS3 
CASo-CAS3 

OE 

Column Address 
Row Address 
Address Output 
Memory Cycle 
Chip Select Input 
Memory Select Input 
Latch Enable Input 
Select Inputs 

Description 

Row Address Strobe In 
Column Address Strobe In 
Row Address Strobe Output 
Column Address Strobe Output 
Output Enable 

29F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 

25112.5 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
25/12.5 

0.5/0.375 

Functional Description 
The 29F68 is designed to be used with 16K, 64K or 
256K dynamic RAMs. The two 9-bit address latches 
are used to store row and column addresses 
provided by the 1/0 processor while the 2-bit latch 
is used to select one each of the four RAS and 
CAS outputs. 

In the refresh mode, two counters cycle through 
the refresh address. Only the row address is used 
for normal 'RAS-only' refreshing or refresh without 
scrubbing, generating up to 512 addresses to 
refresh 512-cycle-refresh dynamic RAM. The 
column counter is used only for refresh with 
scrubbing. In this mode all RAS outputs are 
generated with only one CAS output. 

Mode Control Function Table 

MC1 MCa Operating Mode 

0 0 Refresh without Scrubbing-Refresh cycles are performed with only the Row Counter being 
used to generate addresses. In this mode, all four RASj outputs are active while the four CASj 

signals are kept HIGH. 

0 1 Refresh with Scrubbing/Initialize-During this mode, refresh cycles are done with both the 
Rowand Column counters generating the addresses. MSEL is used to select between the 
Rowand Column counter. All four RASj go active in response to RASI, while only one CASj 

output goes LOW in response to CASI. The Bank Counter keeps track of which CASj output 
will go active. This mode is also used on system power-up so that the memory can be written 
with a known data pattern. 

1 0 Read/Write-This mode is used to perform ReadlWrite cycles. Both the Rowand Column 
addresses are latched and multiplexed to the address output lines using MSEL; SELo and 
SEL1 are decoded to determine which RAS1 and CAS j will be active. 

1 1 Clear Refresh Counter-This mode will clear the three refresh counters (Row, Column, and 
Bank) on the HIGH-to-LOW transition of RASI, putting them at the start of the refresh 
sequence. In this mode, all four RAS1 are driven LOW upon receipt of RASI so that DRAM 
wake-up cycles may be performed. 
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Block Diagram 
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CODE 

I 

-';;'7 

4 

RASn 

f---+ 

r-

ADDRESS 

ACo-ACs 

LATCH 
(MSB) 

a 

CL 
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29F68 

Address Output Function Table 

CS MC1 MCo MSEL Mode MUX Output 

0 0 X Refresh without Scrubbing Row Counter Address 

0 1 
1 

Refresh with Scrubbing 
Column Counter Address 

0 
0 Row Counter Address 

1 0 
1 

ReadlWrite 
Column Address Latch 

0 Row Address Latch 

1 1 X Clear Refresh Counter Zero 

0 0 X Refresh without Scrubbing Row Counter Address 

0 1 
1 

Refresh with Scrubbing 
Column Counter Address 

1 0 Row Counter Address 

1 0 X Read/Write Zero 

1 1 X Clear Refresh Counter Zero 

RAS Output Function Table 

RASI CS MC1 MCo SEL1 SELo Mode RASo RAS1 RAS2 

0 X X X X X X 1 1 1 

0 0 X X Refresh without Scrubbing 0 0 0 0 

0 1 X X Refresh with Scrubbing 0 0 0 0 

0 0 0 1 1 

0 
1 0 

0 1 
Read/Write 

1 0 1 

1 
1 0 1 1 0 

1 1 1 1 1 

1 1 X X Clear Refresh Counter 0 0 0 0 

0 0 Refresh without Scrubbing 0 0 0 0 

0 1 Refresh with Scrubbing 0 0 0 0 
1 

1 0 
X X 

ReadlWrite 1 1 1 

1 1 Clear Refresh Counter 0 0 0 0 
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CAS!>Output Function Table 

CASI CS MCl MCo CNTRl CNTRo SELl SELo CASo CASl CAS2 CAsi 

0 0 x X X X 1 1 1 1 

0 0 0 1 1 1 

0 1 1 0 1 1 
0 1 X X 

1 0 1 1 0 1 

1 1 1 1 1 0 
0 

0 0 0 1 1 1 

0 1 1 0 1 1 
1 0 X X • 1 0 1 1 0 1 

1 1 1 1 1 1 0 

1 1 X X X X 1 1 1 1 

0 0 X X X X 1 1 1 1 

0 0 0 1 1 1 

0 1 1 0 1 1 
0 1 X X 

1 1 0 1 1 0 1 

1 1 1 1 1 0 

1 0 

1 1 
X X X X 1 1 1 1 

0 X X X X X X X 1 1 1 1 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

29F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current mA Vcc=Max 
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29F68 

AC Characteristics: See Section 3 for waveforms and load configurations 

29F 
Military Commercial 

29F 29F 

TA= +25°C TA,Vee= TA, Vec= 
Symbol Parameter Vec = + 5.0 V Mil Com Units 

CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 11.0 
tpHL An to On 11.0 

ns 

tpLH Propagation Delay 9.0 
tpHL RASI to RASj 9.0 

ns 

tpLH Propagation Delay 9.0 
tpHL CASI to CASj 9.0 

ns 

tpLH Propagation Delay 9.0 
tpHL MSEL to a 9.0 

ns 

tpLH Propagation Delay 12.0 
t pHL MCj to a 12.0 

ns 

tpLH Propagation Delay 12.0 
tpHL LE to RASj 12.0 

ns 

tpLH Propagation Delay 12.0 
tpHL LE to CASj 12.0 

ns 

tpLH Propagation Delay 9.0 
tpHL MCI to RASj 9.0 

ns 

tpLH Propagation Delay 9.0 
tpHL MCj to CASj 9.0 

ns 

tpLH Propagation Delay 11.0 
tpHL LE to On 11.0 

ns 

tpHZ Output Enable Time 5.0 
tpLZ OE to On' RASj or CAS I 5.0 

ns 

tpZH Output Disable Time 10.0 
tpzL OE to On' RASI or CASj 10.0 

ns 

tw(H) RAS1 or CASj Pulse Width 
ns 

tw(L) HIGH or LOW 

4·600 



29F68 

AC Characteristics (Cont'd) 

29F 
Military Commercial 

29F 29F 

TA = +25°C TA, Vee = TA, Vee= 
Symbol Parameter Vee= +5.0V Mil Com Units 

CL=50 pF CL =50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tOHL Skew an to RAS; 
ns 

tOLH MC=10 

tOHL Skew an to RAS; 
ns 

tOLH MC=OO, 01 • tOHL Skew an to RAS; 
tOLH 

ns 

tOHL Skew an to CAS; 
ns 

tOLH 

AC Characteristics: See Section 3 for waveforms and load configurations 

29F 
Military Commercial 

29F 29F 

TA = +25°C TA, Vee = TA, Vee = 
Symbol Parameter Vee = +5.0V Mil Com Units 

CL=500 pF CL=500 pF CL=500pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 14.0 
tpHL An to an 14.0 

ns 

tpLH Propagation Delay 12.0 
tpHL RASI to RAS; 12.0 

ns 

tpLH Propagation Delay 12.0 
tpHL CASI to CAS; 12.0 

ns 

tpLH Propagation Delay 12.0 
tpHL MSEL to a 12.0 

ns 

tpLH Propagation Delay 15.0 
tpHL MC; to a 15.0 

ns 

tpLH Propagation Delay 15.0 
tPHL LE to RAS; 15.0 

ns 

tPLH Propagation Delay 15.0 
tpHL LE to CAS; 15.0 

ns 
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29F68 

AC Characteristics (Cont'd) 

29F 
Military Commercial 

29F 29F 

TA= + 25°C TA,Vee= TA,Vee= 
Symbol Parameter Vee = +5.0V Mil Com Units 

CL=500 pF CL=500 pF CL = 500 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 12.0 
tpHL MCj to RASj 12.0 

ns 

tpLH Propagation Delay 12.0 
tpHL MCj to CASj 12.0 

ns 

tpLH Propagation Delay 14.0 
tpHL LE to On 14.0 

ns 

t pHZ Output Disable Time 
tpLZ OE to 0", RASj or CASj 

ns 

tpZH Output Enable Time 13.0 
tpZL OE to On. RASj or CASj 13.0 

ns 

tw(H) RASj or CASj Pulse Width 
ns 

tw(L) HIGH or LOW 

tOHL Skew On to RASj ns 
tOLH MC=10 

tOHL Skew On to RASj ns 
tOLH MC=00.01 

tOHL Skew On to RASj ns 
tOLH 

tOHL Skew On to CAS j ns 
tOLH 
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AC Operating Requirements: See Section 3 for waveforms 

29F 
Military Commercial 

29F 29F 

Symbol Parameter 
TA = +25°C TA, Vee = TA, Vee = 

Units Vee= +5.0 V Mil Com 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) An to LE 5.0 

ns 

th(H) Hold Time, HIGH or LOW 5.0 
th(L) An to LE 5.0 

ns 

ts(H) Setup Time, HIGH or LOW 10.0 
ts(L) MCj to RASj 10.0 

ns • 
th(H) Hold Time, HIGH or LOW 10.0 
th(L) MCj to RASj 10.0 

ns 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) SEL to LE 5.0 

ns 

th(H) Hold Time, HIGH or LOW 5.0 
th(L) SEL to LE 5.0 

ns 

ts(H) Setup Time, HIGH or LOW 
ns 

ts(L) CS to MCj 

th(H) Hold Time, HIGH or LOW 
ns 

th(L) CS to CASj 
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Fig. 68·a Dynamic Memory Controller Timing 

Ai \Ai>DDRESS VALID\{ 
____ /\ (Ao·A17) 1'\.\... ________________________________ _ 

Oi ROW ADDRESS VALID COLUMN ADDRESS 
VALID 

CS~~ __________________________ ~/T 

MCi===>< _______ --J*'--_________________ _ 

RASI ____ -J;! ~\.. ____________________ _ 

RASi 

\~----------------------------------
MSEL -I \ 
CAS I f \ 

CASi \\ ;-
SELi ______ JJ(\.. ____ -J1E\.. ____________________________________________ _ 

MEMORY CYCLE TIMING ---------------------------------------------------RASIICASI PULSE WIDTHS 

RASI/CASI \-------
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Memory Cycle Timing 

Fig. 68·b Specifications Applicable to Memory Cycle Timing 

<==x ___________ _ 
01 ROW ADDRESS VALID 

RASI-.i 

RASI \\\\ 
MSEL f 

COLUMN ADDRESS 
VALID 

CASI \~\\~\~\ __ __ 

Fig. 68·c Desired System Timing 

MCI ______ -J)E~ ____ M_C_,_=_Ol ________________________________________________________ ___ 

0, ROW REFRESH ADDRESS COLUMN REFRESH ADDRESS 

RASI f ___ -oJ 

MSEL f 
------------------------------------~ 

CASI f 
----------------------------~ 

CAS, 
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Refresh Cycle Timing 

Fig. 68·d Specifications Applicable to Refresh Cycle Timing 

MCj====>E~ ____________________________________________________________________ __ 

OJ 

RASI-.-/ 

ROW REFRESH ADDRESS COLUMN REFRESH 
ADDRESS 

RASj \'--'-\\~\ _______ _ 

MSEL f 

CASj \~\\~\~~ ____ _ 

Fig. 68·e Desired Timing: Refresh w/Scrubbing 

AjJ~ _____________ _ 

OJ ROW ADDRESS VALID 

RASI f 
---' 

MSEL f 
------------------------------------~ 

CASI f 
---------------------------------------~ 

CASj 

4·606 

COLUMN ADDRESS 
VALID 

~\\ 



29F68 

Fig. 68·f Desired Timing: Refresh w/Scrubbing 

MCi ___ -J)(\... __ M_Ci:_O_O --------------------

xxx*'--_____ _ 
RASI f 
------' 

\\\\\ a 
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FAIRCHILD 

A Schlumberger Company 

The Product Index and Selection Guide in Section 
1 lists only the basic device numbers. This basic 
number is used to form part of a simplified 
purchasing code where the package type and 
temperature range are defined as follows: 

74F 

Temperature Range Fam"yJ 
l4F = Commercial FAST 
54F = Military FAST 
29F = Commercial or Military FAST 

402 

Device Type _____ ---I 

P 

Package Code -------....1 
P = Plastic DIP 
SP=Slim Plastic DIP 
D=Ceramic DIP 
SD=Slim Ceramic DIP 
F = Flatpak 

C 

Ordering Informationl 
Package Outlines 

QR 

L Spec'al Variations 
QR = Commercial grade 

device with burn-in 
QS = Military grade 

device with 
environmental and 
burn-in processing 

L..-. ___ Temperature Range 
C = Commercial 
M = Military 

L 1 = Ceramic Leadless Chip Carrier (LCG) 
Q = Plastic Chip Carriers (PCG) 
S = Small Outline Package (SOIG) 

Package Package Code 

Plastic DIP 
Slim Pastic DIP 
Ceramic DIP 
Slim Ceramic DIP 
Flatpak 
Ceramic Leadless Chip Carrier (LCG) 
Plastic Chip Carrier (PCG) 
Small Outline, 150 mils (SOIG) 
Small Outline, 300 mils (SOIG) 

Package Outlines 

P 
SP 
o 

SO 
F 

L1 
Q 

S 
V 

The package outlines indicated above are shown in 
the detailed outline drawings in this section. 

5-3 

Temperature Range 

Commercial 
OOC to + lO°C 

Military 
- 55°C to + 125°C 

Temperature Code 

C 

M 

II 



14 Lead Plastic Dual In-Line 
Ordering Code: 74FXXXPC 

3.18 (0.125) 
2.92 (0.115) 

j 

r-- 19.56 (0.770) "--1 
I r", A (18.80 (0.740) '.no, r"1 I 

:~+I ~ ~ ~ ~ ~'--
~ L, 

1.78 (0.070) 
0.76 (0.030) 

r 8.25 (0.325) 1 
I /.37 (0.290) 

. 
0.381 (0.015) 19 NOM , 
__ l . 
-T 

0.38 (0.015) 
- 0.20 (0.008) 

2.54 (0.100) 
BSC 

II 0.58 (0.023) L 8.89 (0.350) -.I 
-I - 0.36 (0.014) NOM 

16 Lead Plastic Dual In-Line 
Ordering Code: 74FXXXPC 

r---------- 19.56 (0.770) I I r-, A ,R 18.80 (0.740) 

:~~I~:::: !-~~. 
1.78 (0.070) I L . I Lo 635 (0025) 

3.18 (0.125) 
2.92 (0.115) 

j 

0.76 (0.030) -j ...j.. 

MAX NOM 
5.08 (0.~00) WwmN 0381 (0.015) 

r !~:~:g t -=4= 
3.81 (0.150) I I II I I 
3.18 (0.125) H -/- g.~~ m:g~~l I-8.8~~~50) --I 

2.54 (0.100) 
Bse 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy . 

Package weight is 0.9 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.9 gram. 

All dimensions are typical unless 
otherwise specified . 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



20 Lead Plastic Dual In-Line 
Ordering Code: 74FXXXPC 

I 25.15 (0.990) -------I 
- 24.64 (0.970) . 1\ 1\ 1\ I 

:lg~~:::::::!t,--
1. 78 (0.070/ I I· 11_ 0.58 (0.023) 
0.76 (0.030) --I I--~ 0.36 (0.014) 

3.18 (0.125) 
2.92 (0.115) 0.38 (0.015) 

8.25 (0.325) 

--'"----+-- NOM 

~~SEATING =r= ~[-t~ PLANE 

E 
~ 0.38 (0.015) 1 ~r 0.20 (0.008) 

381 (0.150) 
318 (0.125) _1.02 (0.040) 

2.54 (0.100) NOM 
BSC 

11 I 
8.89 (0.350) 

NOM 

24 Lead Plastic Dual In-Line 
Ordering Code: 74FXXXPC 

14.224 (0.560) 
13.716 (0.540) 

L ~:::rrn=rr:::;:;:::n=;:;:::n=rr=Ji~ 

NOM t15.49 (0.610)1 

--.L SEATING 

0.3~~~15) ~ 

t PLANE 0.38 (0.015) 
0.20 (0.008) 

3.81 (0.150) 
3.18.(0.125) 

2.54 (0.100) 
BSC 

II 0.58 (0.023) I 17.780 (0.700) I -11- 0.36 (0.014) I- MAX --1 

5·5 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 1.2 grams. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 4.2 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

• 



24 Lead Slim (0.300" Wide) Plastic Dual In-Line 
Ordering Code: 74FXXXSPC 

Are. 

________ 30.73(1.210) I -- 29.46 (1.16Q) 

r-; 
-----1 r-- ~l~ i~::::il j F't1--;.18 (0.1251 

I 

5.0~'!x200) 292 (0.115) 

~ SEAT11L­
tpLANE 

3.81(0.150) 
318(0.125) 

~ 
G 

r h H h H H H _1 

-r 
H H H H 11 

-- I 
L __ V v V 

~ f.--2.54 (0.100) 
Bse 

: I V V V v 

JLO.58(O.D28) 
0.36 (0.014) 

o. 361 (0.015) 
NOM. 

L __ 8.89 (O.3S0I~ 
NOM 

ADVANCE INFORMATION 

28 Lead Plastic Dual In-Line 
Ordering Code: 74FXXXPC 

37.60 (1.460) 
35.00 (1.380) 

I 
14.23 (0.560) 
13.20(0.520) 

~~~~MMMM~--j 
I 13.97 (0.550) 

0.380 (0.015) 
0.200 (0.008) 

f~·~~:'· --.iSEATING -----r -PLANE 

f I h 

1..-.1.651 (0.6501._1 

I A · 0.38(0.015) 
0.20 (0.008) -

407 (0 180) --1 1-
3·17 (0·125) 2.54 (0.100) 0.58 (0.023) .. sse 0.36 (0.014) 

I . 19.05 (0.750) I 
r--13.97 (0.550)-----j 

ADVANCE INFORMATION 
5-6 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 15.400 (0.600) 
centers. They are purposely 
shipped with positive 
misalignment to facilitate 
insertion. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



40 Lead Plastic Dual In-Line 
Ordering Code: 74FXXXPC 

I' ~g~l~:~l 'I 

I::::::::::::::::: J'-'-
"j 1_ 1.78 (0.070) 

0.76 (0.030) 
5.08 (0.200) 

MAX 

0.25(0.010) ~ 
~ 

~--'q= , II 0.58 (0.023) 

4.07 (0.160) - I-- 0 36 (0 014) 
3.17 (0.125) 2.54 (0.100) . . 

BSC 

r 16.51 (0.650)--1 
I r 13.97(0.550) \ I r = ~ 0.38 (0.015) 

0.20 (0.008) 

L 19.05 (0.750)-J 
13.97 (0.550) 

ADVANCE INFORMATION 

14 Lead Ceramic Dual In-Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

r-- 19.94 (0.785)---j 

11\1\. MAX ,1\1\1 

[~drl :::::J~'-
1.78 (0.070) J L 
0.76 (0.030) 18.13 (0.320)1 

1 r7
.
37 (0.290)11 

5.08 (o.~ !=::c=='::::;=l=f=='::::;=l=f=='::::;=1=F=;::=l 6:~~ 19:9~m) 
MAX J ~ SEATlN_G __ -L I. 

PLANE --.--- 150 0.38 (0.015) 
00 0.20 (0.008) 

5 08 (0 200) ..-J ~ l.-. 0.58 (0.023) f.-- --1 
. . -,,- 0.36 (0.014) 9.53 (0.375) 3.18 (0.125) NOM 

2.54 (0.100) 
asc 

5·7 

Noles 
I ndex area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 15.240 (0.600) 
centers. They are purposely 
shipped with positive 
misalignment to facilitate 
insertion. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is _ 
novolac epoxy. _ 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

Noles 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 2.0 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



16 Lead Ceramic Dual In-Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

mfl: : : : : : t'~"M' 
'--..I ~ 1.78 (0.070) 

0.76 (0.030) 

~
8.13 (0.320)~ 
7.37 (0.290) 

5'08(0.-r-.'200)~ 1.52 (0.060) 

MAt X SSS~~O;I:G ~ 
5.08 (0.200) I f PLANE 15° g:~g m:g~~l 
3.18 (0.125) . 0° 

H g:~~ m:ml ~ ~ f-- 9.5~~rl75) ~ 
2.54 (0.100) 

Bse 

18 Lead Ceramic Dual In-Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

I-;=-==""=-==""=--=,,,=--=,,,=;-; 1.5210.06) 
.::'lIO.O'S} 

JL 
0.58 (0.023) 
0.36 (0.014) 

8"310'320}~ 7.37 (0.290) 

r 7.8710.3'O)l 
5.59 0.290) 

I 15' ro' 

L9.53(0.375}~ 
NOM 

ADVANCE INFORMATION 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 2.2 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 2.7 grams . 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 



20 Lead Ceramic Dual In·Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

MAX I C 26.92 (1.060)------.l. 

m f~1 :~:::::::!r'~' 
1.78 (0.070) I 1"oJ 
0.76 (0.030) -[ f.-

5.08 (0.200) 
MAX 

1.52 (0.060) I trnlm~ °j~::~'NG 
~ rVVVVVVVV~ . PLANE 

5.08 (0.200) I I 1/ 
3.18 (0.125)-1 h --If.t 

2.54 (0.100) 
BSC 

0.58 (0.023) 
0.36 (0.014) 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 2.4 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 

24 Lead Slim (0.300" Wide) Ceramic Dual In·Line 
Ordering Codes: 74FXXXSDC 

54 FXXXSDM 

j
' 32.77 (1.290) 'j 

Index Are. 

C::::::::'~~m 
j l, 78 (0.070) II 0.58 (0.023) 

076 (0.030) - ~ 0.36 (0.014) 

_ SEATING 
PLANE 

1

8.'3 (0.320) r 
- 7.37 (0.290) 

~ 0.38 (0.015) ~~'~: +020(0.008) 

I 9.525 (0.375) I 
- NOM.".lj 

5-9 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 3.9 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 

II 



24 Lead Ceramic Dual In-Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

b32.77(1.290)~ 

112 
15.49 (0.610) 
12.70 (0.500) 

L i....flr-n""1T"'1T"'11"""""rrr-tr'TrTSi 

~ 1.78 (0.070) 
0.76 (0.030) 

Index Area 

~5.75 (0.620) I 
14.99 (0.590) 

~ ___ r __________ ....,1.91 (0.075) 

5.72(0.225) ~0'38(0'015) ~. 
MAX ~ SEATING 

til PLANE I 150 0.38 (0.015) +-- r 0° 0.20 (0.008) 

5.08 (0.200) I I II 0.58 (0.023) I 19.05 (0.750) I 
3.05 (0.120)---1 I-- -if--O.36 (0.014) r---MAX---1 

2.54 (0.100) 
Bse 

28 Lead Ceramic Dual In-Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

I
. 37.34 (1.470) 'I 36 83 (1.450) 

:l~t [::::::::::::J: _.-
(0.225) 5.72 

M 4 AX 

f t ---,-----

~:~~ !g: n~l-

_II \£ 1.78 (0.070) r-- 0 76 (0.030) 

R 
~ ~ 

f--2.54 (0.100) 
BSC 

\~ 
U_

1 

191 (0.075) 10
15.70 (0'618)_1 1549 (0.610) 

0.38(0.015) n 
038(0.015) 

-+-SEATING 020(0.008) 
-'-PLANE 150 ...... ~ 
P 

I 00 

t 058 (0.023) I~ 19 05 (0.750) _II r 0.38 (0.014) MAX 

ADVANCE INFORMATION 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 15.24 (0.600) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 6.5 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 15.240 (0.600) 
centers. They are purposely 
shipped with positive 
misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 7.5 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 



40 Lead Ceramic Dual In-Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

1 
5.21 (0.205) 

J--""AX 
5.08 (0.200) 
3.18 (0.125) 

1.524 (0.060) 

~I::,,", 
I I PLANE 

-1. 'I' 2.54 (0.100) • II 0.58 (0.023) 
~ esc ~ I--- 0.36 (0.014) 

16.00 (0.630) 
113.21 (0.520) " 

ADVANCE INFORMATION 

Cerpak 

LEAD ONE 

5·11 

15' 
0' 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 15.240 (0.600) 
centers. They are purposely 
shipped with positive 
misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 12.0 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

Standard carrier loading locates 
Lead One of the device adjacent 
to the side with the double notch, 
mark side up. 

Standard carriers are one·piece 
designs for 14, 16,20 and 24 lead 
Cerpaks. 

Carriers are molded of 
polysulfone, capable of 
withstanding normal IC handling 
over the temperature range of 
-55°C to + 150°C. 

• 



14 Lead Ceramic Flatpak 
Ordering Code: 54FXXXFM 

0.38 (0.015) 
0.20 (0.008) 

l [ Index Area 
r'/-===-

~14 

0.10 (0.004) 
MIN 

j 

! ! I 
7.11 (0. 280) 

x 
L 
I 

0.25 (0.010) 7 8 

:::::::!..l 0.48 (0.019) 19:::: 
0.15 (0.006) r-----+ 9.40 (0.370) 

6.35 (0.250) 

MA 

1.~7 (0.050) j sse 

I 

I 9.40 (0.370) 
6.35 (0.250) 

0.08 (0.003) I 

H==:'§1 ~6~60=(il~260~)~: I~~~t 
1.02 (0.040) i-..... . --i 2.16 (0.085) 
0.25 (0.010) 6.10 (0.240) 0.76 (0.030) 

14 Lead Ceramic Flatpak 
Ordering Codes: 54FXXXFM 

0.20 (0.008) 
0.38 (0.015) 

'-J~ 14 f 
L 
I 9.91 (0 

L 
t 

1.27 (0.050) 
sse 

7 

0.25 (0.010) 
0.48 (0.019) 

~ 
8 r 

.390) 

0.15 (0.006) 
O.OB (0.003) 

L I I 

2.16 (0.085) 
1.14 (0.045) , 

tL9.40 (0.370) I 6.60 (0.260) I 9.40 (0.370) 
6.35 (0.250)+5.97 (O.235)..j.. 6.35 (0.250) 

ADVANCE INFORMATION 
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Notes 
Index area: a notch or Lead One 
identifIcation mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. Alternatively, a tab on 
the lead frame may be used to 
identify Lead One. 

Leads are alloy 42, tin plated 
and/or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 0.26 gram. 

All dimensions are typical unless 
otherwise specified. 

ContrOlling dimensions are inch 
dImensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. Alternatively, a tab on 
the lead frame may be used to 
identify Lead One. 

Leads are alloy 42, tin plated 
and/or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 0.4 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



16 Lead Ceramic Flatpak 
Ordering Code: 54FXXXFM 

Index A rea - 16 

- ! 
1.27 

(0.050) 
BSC 

11.81 ( 0.440) 
AX M 

1= 
~ 

8 9~ 

0.48 (0.019) I I 0.38 (0.015) 
.L.-

r-h ~:~g I I ~:~g 
(0.370)~ 1(0.370) 

0.15 (0.006) (0.250) (0.250) ~:1~ 19:9:~! 

0.O~3O:::)=====j,-_____ ... -~~~~-,~-+l 
1_ 7.24 (0.285) I 1.02 (0.040) 

6.22 (0.245) I 0.23 (0.010) 

20 Lead Ceramic Flatpak 
Ordering Code: 54FXXXFM 

Index Area 

0.48 (0.019) 
0.38 (0.015) 

~ 
r-

9.40 (0.370)j 
6.35 (0.250) 

1.27 (0.050) 
BSC 

-1 
13.72 (0.540) 

MAX 

I 
1-___>+-9.40 (0.370) 

6.35 (0.250) 

~. _------lr-----,I'--=-±---i-----'-t 2.33 (0.092) 
r-~ t 1.14(0.045) 

0.15 (0.006) I 7.62 (0.300) I 1.02 (0.040) t 
O~~~~ ~ ~ 023(0010) 6.22 (0.245) .. 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. Alternatively, a tab on 
the lead frame may be used to 
identify Lead One. 

Leads are alloy 42, either tin 
plated and/or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 0.4 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. Alternatively, a tab on 
the lead frame may be used to 
identify Lead One. 

Leads are alloy 42, tin plated 
and/or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 0.8 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



24 Lead Ceramic Flatpak 
Ordering Code: 54FXXXFM 

1.27 (0.050) 
BSC 

..L 
T-· 

L'ndexAre8 

.~ "~l 
..L 
I 

0.48 (0.019) 
0.38 (0.015) . ~ 

12 13 

16.2 6 
0) 
x 

(0.64 
MA 

~ 9.40 (0.370) ~ 
6.35 0.2 0 5 ) 

~ 9.40 (0.37~l ~ 
6.35 0.250 

0.15 (0.006) I .. 10.67 (0.420) I 
0.08 (0.003) r- 9.14 (0.360) ----I 

2.29 (0.090) 
1.14 (0.045) 

t 

0.25 (t.0401 f 
0.23 (0.010 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. Alternatively, a tab on 
the lead frame may be used to 
identify Lead One. 

Leads are alloy 42, either tin 
plated and/or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 0.8 gram . 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

20 Terminal Ceramic Leadless Chip Carrier 
Ordering Codes: 74 FXXXL 1C 

54FXXXL1M 

1'5909 (0.358)SO rE:;;Y 1 I--8.69 (0.342) --I 

~:~;l~:~~~: OJ H H H H H 11 

5-14 

0.381 (0.015) MIN 
All Corner Terminals 

1 .27 (0.050) 
esc 

Notes 
Package construction is multilayer 
refractory metal (gold plated) and 
alumina (black). 

Package is hermetic-solder seal 
metal lid. 

Package weight is 0.5 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



20 Terminal Ceramic Leadless Chip Carrier 
Ordering Codes: 74FXXXL 1C 

54FXXXL1M 

I'\::r\ 9.09 (0.358) sar:;::7" I 
1---8.69 (0.342) ~ 

2.54 (0.100) [, 
1.63 (0.064) "H H H H H II 

0.381 (0.015) MIN 
All Corner Terminals 

ADVANCE INFORMATION 

Notes 
Package construction is multilayer 
refractory metal (gold plated) and 
alumina (black). 

Package is hermetic-glass seal 
alumina lid (black). 

Package weight is 0.5 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

28 Terminal Ceramic Leadless Chip Carrier 
Ordering Codes: 74FXXXL 1C 

54FXXXL1M 

0.508 (0.020) x 45° 
REF 

1~11.63("'58)SQ ~I 
f...----l1.23 (0.442) ~ 

0.381 (0.015) MIN 
All Corner Terminals 

ADVANCE INFORMATION 
5·15 

Notes 
Package construction is multilayer 
refractory metal (gold plated) and 
alumina (black). 

Package is hermetic-solder seal 
metal lid. 

Package weight is 0.8 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



28 Terminal Ceramic Leadless Chip Carrier 
Ordering Codes: 74FXXXL 1C 

54FXXXL1M 

E ".6310 .• 56)SQ ~I 
11.23 (0.442) ~ 

TERMINAL 1 
2.16 (O.085)-~ 

1,02 (O.040)x45° 

REF I 

(3 PlaCeS)-----L_ 

0.381 (0.015) MIN 
All Corner Terminals 

1.39 (0.055) 
1.14 (0.045) 

ADVANCE INFORMATION 

Notes 
Package construction is multilayer 
refractory metal (gold plated) and 
alumina (black). 

Package is hermetic-glass seal 
alumina lid (black). 

Package weight is 0.9 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

44 Terminal Ceramic Leadless Chip Carrier 
Ordering Codes: 74FXXXL 1C 

54FXXXL1M 

0.508 (0.020) x 45" 
REF 

1.02 (O.040)x45° 

(3P':C~~d_ 

T 

3.0510.120)T)l 

'''(OOS'I LI I n t1 n tHW n n n tiM II 

Q.38 (0.015) MIN 
All Corner Terminals 

ADVANCE INFORMATION 
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Notes 
Package construction is multilayer 
refractory metal (gold. plated) and 
alumina (black). 

Package is hermetic-glass seal 
alumina lid (black). 

Package weight is 1.7 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



14 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Code: 74FXXXS 

8.55 (0.336) I
" 8.75 (0.345) ~ I 

1.27 (0.050) 0.49 (0.020) 
BSC 0.35 (0.013) 

0.25 (0.009) 450 

~ ___ o·_~_( ... "r V" .00, 
1.35 (0.053) 

----c-
0.25 (0.010) 
0.10 (0.003) 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.14 grams. 

Total flash not to exceed 
1).15 (0.006) over body dimensions. 

Conforms to variation AS of 
JEDEC Standard Outline MS·012 
for 3.75 (0.150) wide body small 
outline (SO) family. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are metric 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

16 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Code: 74FXXXS 

Index 
Area 

~:~~ ~~:~~~: x 45° 

~:~:c r:!l-;~t(====I;::~=fJ:::: *= 
~J~80 ~ \ 0° 0.25 (0.010) 

0.10 (0.003) 

1.27 (0.050) 
0.40 (0.015) 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.16 grams. 

Total flash not to exceed 
0.15 (0.006) over body dimensions. 

Conforms to variation AC of 
JEDEC Standard Outline MS·012 
for 3.75 (0.150) wide body small 
outline (SO) family. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are metric 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

I 



16 Lead (0.300" Wide) Small Outline 
Integrated Circuit (SOIC) 
Ordering Code: 74FXXXV 

I 
10.50 (0.414) I 

• 10.10(0397) • 

~ 
1.27 (0.050) 

Bse 
0.49 (0.020) 
0.35 (0.013) 

Index 
Area 

~ _______ 1_:~:"",:~~FW 
0.32 (0.013) ( ~ 2 .•• 1.,05) 0J:0;JJ; I 7 \;S~092) 
-r-j C·o L 0° 0.30 (0.012) 

0.10 (0.003) 

1.27 (0.050) 
0.40 (0.015) 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.46 grams. 

Total flash not to exceed 
0.15 (0.006) over body dimensions. 

Conforms to variation AA of 
JEDEC Standard Outline MS·013 
for 7.50 (0.300) wide body small 
outline (SO) family. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are metric 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

20 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Code: 74FXXXV 

13.00 (0.512) I 

~ d ~~o~ tj tj tj~ 
1.27 (0.050) 

Bse 
0.49 (0.020) 
0.35 (0.013) 

Index 
Area 

~:;: i~:6~~~ x45° ,--______ l r 
0.32 (0.013) L ~.'05) 
0C::~ ! 7 b:1°92) 

\ 0° 0.30 (0.012) ""-J ~.o c= 
0.10 (0.003) 

1.27 (0.050) 
0.40 (0.015) 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.55 grams. 

Total flash not to exceed 
0.15 (0.006) over body dimensions. 

Conforms to variation AC of 
JEDEC Registered Outline MS·013 
for 7.50 (0.300) wide body small 
outline (SO) family. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are metric 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



24 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Code: 74FXXXV 

Index I 
A~. 

I I 
7.60 (0.300) I 
7.40 (0.291) 

I I 
\10.65(0.420) 

L¥~M''''Fn'''F'1''inT'M;;;;;;;;;;;:=;;;;;;;=;;;T'';=;;~2 i'!_l_-_lJ03931 

~:~: :~::~ x45° F :::::::::::: 'I 
~D~~ 

1.27(0.050) 
BSe 

0.35(0.013) 
0.49(0.020) 

,....-__ ....... 11 
OOr·2332((OO·.OOO~9}93}} rnl ~'05} 
1--~':i;: :-___ ~! == __ 7~~T92} 
I)\!0 L 0° 0.30 (0.012) 

0.10 (0.003) 
1.27 (0.050) 
0.40(0.015) 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.66 grams. 

Total flash not to exceed 
0.15 (0.006) over body dimensions. 

Conforms to variation AD of 
JEDEC Standard Outline MS-013 
for 7.50 (0.300) wide body small 
outline (SO) family. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are metric 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

28 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Code: 74FXXXV 

17.70 (O 696) I
.. 18.10 (O.713) "I 

1.27 (O.OSO) 0.49 (0.020) 
BSC 0.35 (0.013) 

~:~~ i~:~~~ x45° 

It-
0.32 (0.013) lr-------I}-t 2.65 (0.105) 

0.23 (o.oo~ i ~~ 2.35 (0.092) 

~ ~.: ----c-'\ \ 0.30 (0.012) 
~ 0.10 (0.003) 

1.27 (0.050) 
0.40 (0.015\ 

5-19 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.77 grams. 

Total flash not to exceed 
0.15 (0.006) over body dimensions. 

Conforms to variation AE of 
JEDEC Standard Outline MS-013 
for 7.50 (0.300) wide body small 
outline (SO) family. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are metric 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

I 



20 Lead Plastic Chip Carrier (PCC) 
Ordering Code: 74FXXXQC 

CJ 0.102 (0.004) 

1.270(0.050) 
TYP 

1.22°\'·""4 r= 1.066 0.042\ -, I 

- ----r;:;;o \0.'", 
~O.042) 

9.043\0.356) SQ! LJ I 
8.6go 0.350) .------..J 

Inoe. 

"" 

~1.270(o.o50) 
~1.016(O.040) 

ADVANCE INFORMATION 

28 Lead Plastic Chip Carrier (PCC) 
Ordering Code: 74FXXXQC 

1=1 0.102(0.004' f--~-~---:"Y 

~.270\M5O) 
,;--=------------t.016 0.040) 

ADVANCE INFORMATION 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Total flash not to exceed 
0.016 (0.006) over body 
dimensions. 

Conforms to variation AA of 
JEDEC Registered Outline MO·047 
for Plastic Chip Carrier package. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

This package is also referred to as 
a Plastic Leaded Chip Carrier 
(PLCC) or Plastic Quadpak. 

Metric dimensions appear first, 
followed by inch dimensions. 

Notes 
I ndex area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Total flash not to exceed 
0.016 (0.006) over body 
dimensions. 

Conforms to variation AS of 
JEDEC Registered Outline MO·047 
for Plastic Chip Carrier package. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

This package is also referred to as 
a Plastic Leaded Chip Carrier 
(PLCC) or Plastic Quadpak. 

Metric dimensions appear first, 
followed by inch dimensions. 



44 Lead Plastic Chip Carrier (PCC) 
Ordering Code: 74FXXXQC 

r-T===~~~~:~g"m~~ij~_~ 

1 r~'''''-'05O'1 ~O.048} 

g·~ro:=: 

16.67(0.858) 
1651(0.850) 

0.8128(0.032) 
0.6604(0.028) 

..L.-
r--

I ~j " I I 16.67(0.856) 
16.51 (O.65O) 

17.66(0.695) l=="."" ... " 
1.270(0.050) 
1.016(0.(140) 

T,--_IL-d=~",rH~~~~~ 
2.41~~0951 

IClI0102(G.O04)1 * ,-

1006(0.042) 

I 
0508(0.020) .,N 

ADVANCE INFOHMATION 

52 Lead Plastic Chip Carrier (PCC) 
Ordering Code: 74FXXXQC 

1220(0.048) f--
1066(O.042l -J 1-

1- -- 1FL",!,b~L,b!"L",!,b~L!"Jd",l,!,,l,ldL!,,Jd~-I-·--' .• ~.~~{,g:~ 
'''?j~orol • ., 

20191°.795)50: 

T 
l--------P~~rrf-l 

~--. -l~~~m:~~lsa--"----~ 

In"". 
Area 

r'- ~----=:I:~i:~ 5080(0.200} - -- --'-
4191 (O.166J f ",5" 1'27010.(50) 

I 241;"~095) r-~i'016(O.040) 

[QT 0102(O.OO4)~- __ J ___ ~050S(O.020)MIN 
-~--- 1016(0.040) ~/I g.~~lg:ml--'I..·- i 

O.508(G.(I20)RAD t-------l~.;~lK~l- ---

ADVANCE INFORMATION 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy . 

Total flash not to exceed 
0.16 (0.006) over body dimensions. 

Conforms to variation AC of 
JEDEC Registered Outline MO-047 
for Plastic Chip Carrier package . 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

This package is also referred to as 
a Plastic Leaded Chip Carrier 
(PLCC) or Plastic Quadpak. 

Metric dimensions appear first, 
followed by inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Total flash not to exceed 
0.16 (0.006) over body dimensions. 

Conforms to variation AD of 
JEDEC Registered Outline MO-047 
for Plastic Chip Carrier package. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

This package is also referred to as 
a Plastic Leaded Chip Carrier 
(PLCC) or Plastic Quadpak. 

Metric dimensions appear first, 
followed by inch dimensions. 

• 



68 Lead Plastic Chip Carrier (PCC) 
Ordering Code: 74FXXXQC 

ADVANCE INFORMATION 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Total flash not to exceed 
0.016 (0.006) over body 
dimensions. 

Conforms to variation AE of 
JEDEC Registered Outline MO-047 
for Plastic Chip Carrier package. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

This package is also referred to as 
a Plastic Leaded Chip Carrier 
(PLCC) or Plastic Quadpak. 

MetriC dimensions appear first, 
followed by inch dimensions. 







Fairchild 
Semiconductor 

Alabama 
555 Sparkman Drive, Suite 1030 
Huntsville, Alabama 35805 
Tel: 205-837-8960 

Arizona 
2255 West Northern Road, Suite B112 
Phoenix, Arizona 85021 
Tel: 602-864-1905 

California 
Auburn Office 
320 Aeolia Drive 
Auburn, California 95603 
Tel: 916-823-6664 

Costa Mesa Office 
3505 Cadillac, Suite 0-104 
Costa Mesa, California 92626 
Tel: 714-241-5900 

Los Angeles Office 
15760 Ventura Blvd., Suite 1027 
Encino, California 91436 
Tel: 818-990-9800 

Mountain View Office 
441 North Whisman Road, Bldg. 13 
Mt. View, California 94042 
Tel: 415-962-8200 

San Diego Office 
4355 Ruffin Road, Suite 100 
San Diego, California 92123 
Tel: 619-560-1332 

Colorado 
10200 East Girard Avenue 
Building B, Suite 222 
Denver, Colorado 80231 
Tel: 303-695-4927 

Connecticut 
131 Bradley Road 
Woodbridge, Connecticut 06525 
Tel: 203-397-5001 

Florida 
Ft. Lauderdale Office 
5237 NW 33rd Avenue, Suite 2D 
Ft. Lauderdale, Florida 33309 
Tel: 305-485-7711 

Orlando Office 
Crane's Roost Office Park 
399 Whooping Loop 
Altamonte Springs, Florida 32701 
Tel: 305-834-7000 

Sales 
Offices 

Georgia 
Atlanta Office 
3220 Pointe Parkway, Suite 1200 
Norcross, Georgia 30092 
Tel: 404-441-2740 

Illinois 
Chicago Office 
500 Park Blvd., Suite 575 
Itasca, Illinois 60143 
312-773-3133 

Indiana 
7202 North Shadel and, Room 205 
Indianapolis, Indiana 46250 
Tel: 317-849-5412 

Iowa 
373 Collins Road NE, Suite 200 
Cedar Rapids, Iowa 52402 
Tel: 319-395-0090 

Kansas 
Kansas City Office 
8600 West 110th Street, Suite 209 
Overland Park, Kansas 66210 
Tel: 913-451-8374 

Wichita Office 
2400 N. Woodlawn, Suite 221 
Wichita, Kansas 67220 
Tel: 316-687-1111 

Maryland 
2000 Century Plaza, Suite 114 
Columbia, Maryland 21044 
Tel: 301-730-1510 

Massachusetts 
1432 Main Street 
Waltham, Massachusetts 02154 
Tel: 617-890-4000 

Michigan 
Detroit Office 
21999 Farmington Road 
Farmington Hills, Michigan 48024 
Tel: 313-478-7400 

Minnesota 
Minneapolis Office 
3600 West 80th Street, Suite 590 
Bloomington, Minnesota 55431 
Tel: 612-835-3322 

6-3 

United States and 
Canada 

New Jersey 
Vreeland Plaza 
41 Vreeland Avenue 
Totowa, New Jersey 07512 
Tel: 201-256-9006 

New Mexico 
2900 Louisiana NE, Suite G2 
Albuquerque, New Mexico 87110 
Tel: 505-884-5601 

New York 
Endwell Office 
3215 East Main Street 
Endwell, New York 13760 
Tel: 607-757-0200 

Fairport Office 
815 Ayrault Road 
Fairport, New York 14450 
Tel: 716-223-7700 

Hauppauge Office 
300 Wheeler Road, Suite 201 
Hauppauge, New York 11788 
Tel: 516-348-0900 

Poughkeepsie Office 
19 Davis Avenue 
Poughkeepsie, New York 12603 
Tel: 914-473-5730 

North Carolina 
5970 Six Forks Road, Suite C 
Raleigh, North Carolina 27609 
Tel: 919-848-2420 

Ohio 
Cleveland Office 
6133 Rockside Road, Suite 407 
Cleveland, Ohio 44131 
Tel: 216-447-9700 

Dayton Office 
6500 Poe Avenue, Suite 400 
Dayton, Ohio 45414 
Tel: 513-890-5878 

Oregon 
6600 SW 92nd Avenue, Suite 27 
Portland, Oregon 97223 
Tel: 503-244-6020 

II 



Fairchild 
Semiconductor 

Pennsylvania 
Philadelphia Office 
Willow Wood Office Center 
3901 Commerce Avenue, Suite 110 
Willow Grove, Pennsylvania 19090 
Tel: 215-657-2711 

Texas 
Austin Office 
8240 Mopac Expressway, Suite 270 
Austin, Texas 78759 
Tel: 512-346-3990 

Dallas Office 
1702 North Collins Street, Suite 101 
Richardson, Texas 75080 
Tel: 214-234-3811 

Houston Office 
9896 Bissonnet-II, Suite 470 
Houston, Texas 77036 
Tel: 713-771-3547 

Utah 
5282 South 320 West, Suite 0-120 
Salt Lake City, Utah 84107 
801-266-0773 

Washington 
Seattle Office 
11911 Northeast First, Suite 310 
Bellevue, Washington 98005 
Tel: 206-455-3190 

Canada 
Montreal Office 
3675 Sources Blvd., Suite 109 
Dollard des Ormeaux, Quebec H9B 2T6 
Canada 
Tel: 514-683-0883 

Ottawa Office 
148 Colonnade Road 
Nepean, Ontario K2D OA8 
Canada 
Tel: 613-226-8270 

Toronto Office 
2375 Steeles Avenue West, Suite 203 
Downsview, Ontario M3J 3A8 
Canada 
Tel: 416-665-5903 

Sales 
Offices 

6-4 

United States and 
Canada 



Fairchild 
Semiconductor 

Australia 
Fairchild Australia Pty Ltd. 
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Tel: 03-877-5444 
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Fairchild Semiconductor GmbH 
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Tel: (0192) 41-6655 
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Fairchild Semiconductor S.A. 
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Fairchild Semiconductor GmbH 
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0-3000 Hannover 
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Offices 

Fairchild Semiconductor GmbH 
Poststrasse 37 
0-7250 Leonberg 
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Tel: (07152) 410.26 

Hong Kong 
Fairchild Semiconductor (HK) Ltd. 
12th Floor, Austin Tower 
22-26A Austin Avenue 
Tsimshatsui, Kowloon 
Hong Kong 
Tel: 3-7238321 
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Fairchild Semiconductor, S.p.A. 
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Fairchild Semiconductor, S.p.A. 
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Fairchild Japan Corporation 
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1-4-26, Shinmachi 
Nishi·Ku, Osaka 550 
Japan 
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Tel: 03-400-8351 

Korea 
Fairchild Semikor Ltd. 
10th Floor, Life Bldg. 
61 Yuido·Oong, Youngdongpo·Ku 
Seoul 150 
Korea 
Tel: 783-3795 

Scandinavia 
Fairchild Semiconductor AB 
Svartensgatan 6 
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Fairchild 
Semiconductor 

Alabama 
Hall-Mark Electronics 
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Huntsville, Alabama 35807 
Tel: 205-837-8700 
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Huntsville, Alabama 35805 
Tel: 205-837-7210 
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Tel: 415-487-4300 

Arrow Electronics 
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Arrow Electronics 
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Tustin, California 92680 
Tel: 714-838-5422 

Avnet Electronics 
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Chatsworth, California 91311 
Tel: 818-700-2600 

Authorized 
Distributors 

Avnet Electronics 
350 McCormick Avenue 
Costa Mesa, California 92626 
Tel: 714-754-6111 (Orange County) 

213-558-2345 (Los Angeles) 

Avnet Electronics 
21050 Erwin Street 
Woodland Hills, California 91367 
Tel: 818-883-0000 
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Electronic Distributor Division 
1161 N. Fair Oaks Avenue 
Sunnyvale, California 94086 
Tel: 408-734-8570 

HamiitonfAvnet Electronics 
3170 Pullman Avenue 
Costa Mesa, California 92626 
Tel: 714-641-1850 
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Culver City, California 90230 
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4103 North Gate Blvd. 
Sacramento, California 95834 
Tel: 916-920-3150 

HamiitonfAvnet Electronics 
4545 Viewridge Avenue 
San Diego, California 92123 
Tel: 619-571-7527 

Hamiiton/Avnet Electronics 
1175 Bordeaux Drive 
Sunnyvale, California 94086 
Tel: 408-743-3355 

Schweber Electronics 
17822 Gillette Avenue 
Irvine, California 92714 
Tel: 714-863-0200 

Schweber Electronics 
3110 Patrick Henry Drive 
Santa Clara, California 95050 
Tel: 408-748-4700 

• Sertech Laboratories 
3170 Pullman Dr. 
Costa Mesa, California 92626 
Tel: 714-754-0666 

Wyle Distribution Group 
124 Maryland Street 
EI Segundo, California 90245 
Tel: 213-322-8100 

Wyle Distribution Group 
17872 Cowan Avenue 
Irvine, California 92714 
Tel: 714-863-9953 

'This distributor carries Fairchild die products only. 
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Wyle Distribution Group 
Military Product Division 
18910 Teller Avenue 
Irvine, California 92715 
Tel: 714-851-9953 

Wyle Distribution Group 
9525 Chesapeake 
San Diego, California 92123 
Tel: 619-565-9171 

Wyle Distribution Group 
3000 Bowers Avenue 
Santa Clara, California 95051 
Tel: 408-727-2500 

Zeus Components, Inc. 
1130 Hawk Circle 
Anaheim, California 92807 
Tel: 714-632-6880 

Zeus Components, Inc. 
3350 Scott Blvd., Bldg. 6402 
Santa Clara, California 95051 
Tel: 408-727-0714 

Colorado 
Arrow Electronics 
1390 S. Potomac Street, Suite 136 
Aurora, Colorado 80012 
Tel: 303-696-1111 

Bell Industries 
8155 West 48th Avenue 
Wheat ridge, Colorado 80033 
Tel: 303-424-1985 

HamiitonfAvnet Electronics 
8765 E. Orchard Road, Suite 708 
Englewood, Colorado 80111 
Tel: 303-740-1000 

Wyle Distribution Group 
451 East 124th Avenue 
Thornton, Colorado 80241 
Tel: 303-457-9953 

Connecticut 
Arrow Electronics 
12 Beaumont Road 
Wallingford, Connecticut 06492 
Tel: 203-265-7741 

HamiitonfAvnet Electronics 
Commerce Drive 
Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel: 203-797-2800 

Schweber Electronics 
Finance Drive 
Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel: 203-792-3500 
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Florida 
Arrow Electronics 
1001 Northwest 62nd Street, Suite 108 
Ft. Lauderdale, Florida 33309 
Tel: 305-776-7790 

Arrow Electronics 
50 Woodlake Drive West 
Building B 
Palm Bay, Florida 32905 
Tel: 305-725-1480 

• Chip Supply 
1607 Forsyth Road 
Orlando, Florida 32807 
Tel: 305-275-3810 

Hall-Mark Electronics 
1530 Roosevelt Blvd., Suite 303 
Clearwater, Florida 33520 
Tel: 813-576-8691 

Hall-Mark Electronics 
1671 West McNab Road 
FI. Lauderdale, Florida 33309 
Tel: 305-971-9280 

Hall-Mark Electronics 
7648 Southland Blvd., Suite 100 
Orlando, Florida 32809 
Tel: 305-855-4020 

Hamilton/Avnet Electronics 
6801 NW 15th Way 
Ft. Lauderdale, Florida 33309 
Tel: 305-971-2900 

Hamilton/Avnet Electronics 
3197 Tech Drive North 
SI. Petersburg, Florida 33702 
Tel: 813-576-3930 

Hamilton/Avnet Electronics 
6947 University Blvd. 
Winter Park, Florida 32792 
Tel: 305-628-3888 

Schweber Electronics 
181 Whooping Loop 
Altamonte Springs, Florida 32701 
Tel: 305-331-7555 

Schweber Electronics 
2830 North 28th Terrace 
Hollywood, Florida 33020 
Tel: 305-927-0511 

Georgia 
Arrow Electronics 
2979 Pacific Drive 
Norcross, Georgia 30071 
Tel: 404-449-8252 

Hall-Mark Electronics 
6410 Atlantic Blvd., Suite 115 
Norcross, Georgia 30071 
Tel: 404-447-8000 

Authorized 
Distributors 

Hamilton/Avnet Electronics 
5825-0 Peachtree Corners East 
Norcross, Georgia 30092 
Tel: 404-447-7500 

Schweber Electronics 
303 Research Drive 
Norcross, Georgia 30092 
Tel: 404-449-9170 

Illinois 
Arrow Electronics 
2000 Algonquin Road 
Schaumburg, Illinois 60195 
Tel: 312-397-3440 

Hall-Mark Electronics 
1177 Industrial Drive 
Bensenville, Illinois 60106 
Tel: 312-860-3800 

Hamilton/Avnet Electronics 
1130 Thorndale Avenue 
Bensenville, Illinois 60106 
Tel: 312-860-7780 

Kierulff Electronics 
1536 Landmeier Road 
Elk Grove Village, Illinois 60007 
Tel: 312-640-0200 

Schweber Electronics 
904 Cambridge Avenue 
Elk Grove Village, Illinois 60007 
Tel: 312-364-3750 

Indiana 
Arrow Electronics 
2718 Rand Road 
Indianapolis, Indiana 46241 
Tel: 317-243-9353 

Graham Electronics Supply, Inc. 
133 S. Pennsylvania Street 
Indianapolis, Indiana 46204 
Tel: 317-634-8202 

Hamilton/Avnet Electronics 
485 Gradle Drive 
Carmel, Indiana 46032 
Tel: 317-844-9333 

Pioneer Electronics 
6408 Castle Place Drive 
Indianapolis, Indiana 46250 
Tel: 317-849-7300 

Iowa 
Arrow Electronics 
1930 SI. Andrews NE 
Cedar Rapids, Iowa 52402 
Tel: 319-395-7230 

Schweber Electronics 
5270 N. Park Place NE 
Cedar Rapids, Iowa 52402 
Tel: 319-373-1417 

'This distributor carries Fairchild die products only. 
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Kansas 
Hall-Mark Electronics 
10815 Lakeview Drive 
Lenexa, Kansas 66215 
Tel: 913-888-4747 

Hamilton/Avnet Electronics 
9219 Quivira Road 
Overland Park, Kansas 66215 
Tel: 913-888-8900 

Schweber Electronics 
10300 W. 103rd St., Suite 103 
Overland Park, Kansas 66214 
Tel: 913-492-2921 

Maryland 
Arrow Electronics 
4801 Benson Avenue 
Baltimore, Maryland 21227 
Tel: 301-247-5200 

Hall-Mark Electronics 
10240 Old Columbia Road 
Columbia, Maryland 21046 
Tel: 301-796-9300 

Hamilton/Avnet Electronics 
6822 Oak Hall Lane 
Columbia, Maryland 21045 
Tel: 301-995-3500 

Schweber Electronics 
9218 Gaither Road 
Gaithersburg, Maryland 20760 
Tel: 301-840-5900 

Massachusetts 
Arrow Electron ics 
One Arrow Drive 
Woburn, Massachusetts 01801 
Tel: 617-933-8130 

Gerber Electronics 
128 Carnegie Row 
Norwood, Massachusetts 02062 
Tel: 617-329-2400 

Hamilton/Avnet Electronics 
50 Tower Office Park 
Woburn, Massachusetts 01801 
Tel: 617-273-7500 

Schweber Electronics 
25 Wiggins Avenue 
Bedford, Massachusetts 01730 
Tel: 617-275-5100 

• Sertech Laboratories 
1 Peabody Street 
Salem, Massachusetts 01970 
Tel: 617-745-2450 

Zeus Components, Inc. 
25 Adams Street 
Burlington, Massachusetts 01803 
Tel: 617-273-0750 

• 
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Michigan 
Arrow Electronics 
3810 Varsity Drive 
Ann Arbor, Michigan 48104 
Tel: 313-971-8220 

Arrow Electronics 
3510 Roger B. Chafee SE 
Grand Rapids, Michigan 49508 
Tel: 616-243-0912 

Hamilton/Avnet Electronics 
2215 29th Street SE 
Space A5 
Grand Rapids, Michigan 49508 
Tel: 616-243-8805 

Hamilton/Avnet Electronics 
32487 Schoolcraft 
Livonia, Michigan 48150 
Tel: 313-522-4700 

Pioneer Electronics 
13485 Stamford 
Livonia, Michigan 48150 
Tel: 313-525-1800 

Schweber Electronics 
12060 Hubbard Avenue 
Livonia, Michigan 48150 
Tel: 313-525-8100 

Minnesota 
Arrow Electronics 
5230 West 73rd Street 
Edina, Minnesota 55435 
Tel: 612-830-1800 

Hall-Mark Electronics 
7838 12th Avenue South 
Bloomington, Minnesota 55420 
Tel: 612-854-3223 

Hamilton/Avnet Electronics 
10300 Bren Road East 
Minnetonka, Minnesota 55343 
Tel: 612-932-0600 

Schweber Electronics 
7424 West 78th Street 
Edina, Minnesota 55435 
Tel: 612-941-5280 

Missouri 
Arrow Electronics 
2380 Schuetz Road 
St. Louis, Missouri 63146 
Tel: 314-567-6888 

Hall-Mark Electronics 
2662 Metro Blvd. 
Maryland Heights, Missouri 63043 
Tel: 314-291-5350 

Authorized 
Distributors 

Hamilton/Avnet Electronics 
13743 Shorel i ne Cou rt East 
Earth City, Missouri 63045 
Tel: 314-344-1200 

Schweber Electronics 
502 Earth City Expressway 
Earth City, Missouri 63045 
Tel: 314-739-0526 

New Hampshire 
Arrow Electronics 
1 Perimeter Road 
Manchester, New Hampshire 03103 
Tel: 603-668-6968 

Schweber Electronics 
Bedford Farms Building 2 
Kilton and South River Roads 
Manchester, New Hampshire 03102 
Tel: 603-625-2250 

New Jersey 
Arrow Electronics 
6000 Lincoln Drive East 
Marlton, New Jersey 08053 
Tel: 609-596-8000 

Arrow Electronics 
2 Industrial Road 
Fairfield, New Jersey 07006 
Tel: 201-575-5300 

Hall-lMark Electronics 
Springdale Business Center 
2091 Springdale Road 
Cherry Hill, New Jersey 08003 
Tel: 609-424-0880 

Hall-Mark Electronics 
107 Fairfield Road 
Fairfield, New Jersey 07006 
Tel: 201-575-4415 

Hamilton/Avnet Electronics 
10 Industrial Road 
Fairfield, New Jersey 07006 
Tel: 201-575-3390 

Hamilton/Avnet Electronics 
1 Keystone Avenue 
Cherry Hill, New Jersey 08003 
Tel: 609-424-0100 

Schweber Electronics 
18 Madison Road 
Fairfield, New Jersey 07006 
Tel: 201-227-7880 

New Mexico 
Arrow Electronics 
2460 Alamo Avenue SE 
Albuquerque, New Mexico 87106 
Tel: 505-243-4566 
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Bell Industries 
11782 Linn Avenue NE 
Albuquerque, New Mexico 87123 
Tel: 505-292-2700 

Hamilton/Avnet Electronics 
2524 Baylor Drive SE 
Albuquerque, New Mexico 87106 
Tel: 505-765-1500 

New York 
Arrow Electronics 
25 Hub Drive 
Melville, New York 11747 
Tel: 516-694-6800 

Arrow Electronics 
20 Oser Avenue 
Hauppauge, New York 11787 
Tel: 516-231-1000 

Arrow Electronics 
7705 Maltlage Drive 
Liverpool, New York 13088 
Tel: 315-652-1000 

Arrow Electronics 
3000 Winton Road South 
Rochester, New York 14623 
Tel: 716-275-0300 

Hamilton/Avnet Electronics 
933 Motor Parkway 
Hauppauge, New York 11788 
Tel: 516-231-9800 

Hamilton/Avnet Electronics 
333 Metro Park 
Rochester, New York 14623 
Tel: 716-475-9130 

Hamiiton/Avnet Electronics 
16 Corporate Circle 
E. Syracuse, New York 13057 
Tel: 315-437-2642 

Schweber Electronics 
Jericho Turnpike 
Westbury, New York 11590 
Tel: 516-334-7474 

Schweber Electronics 
3 Town Line Circle 
Rochester, New York 14623 
Tel: 716-424-2222 

Summit Distributors, Inc. 
916 Main Street 
Buffalo, New York 14202 
Tel: 716-884-3450 

Zeus Components, Inc. 
100 Midland Avenue 
Port Chester, New York 10573 
Tel: 914-937-7400 
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North Carolina 
Arrow Electronics 
938 Burke Street 
Winston-Salem, North Carolina 27102 
Tel: 919-725-8711 

Arrow Electronics 
5240 Greens Dairy Road 
Raleigh, North Carolina 27604 
Tel: 919-876-3132 

Hall-Mark Electronics 
5237 North Blvd. 
Raleigh, North Carolina 27604 
Tel: 919-872-0712 

Hamiiton/Avnet Electronics 
3510 Spring Forest Road 
Raleigh, North Carolina 27604 
Tel: 919-878-0819 

Schweber Electronics 
5285 North Blvd. 
Raleigh, North Carolina 27604 
Tel: 919-876-0000 

Ohio 
Arrow Electronics 
7620 McEwen Road 
Centerville, Ohio 45459 
Tel: 513-435-5563 

Arrow Electronics 
6238 Cochran Road 
Solon, Ohio 44139 
Tel: 216-248-3990 

Hall-Mark Electronics 
4460 Lake Forest Drive, Suite 202 
Cincinnati, Ohio 45242 
Tel: 513-563-5980 

Hall-Mark Electronics 
5821 Harper Road 
Solon, Ohio 44139 
Tel: 216-349-4632 

Hall-Mark Electronics 
6130 Sundbury Road, Suite B 
Westerville, Ohio 43081 
Tel: 614-891-4555 

Hamilton/Avnet Electronics 
954 Senate Drive 
Dayton, Ohio 45459 
Tel: 513-433-0610 

Hamilton/Avnet Electronics 
4588 Emery Industrial Parkway 
Warrensville Heights, Ohio 44128 
Tel: 216-831-3500 

Pioneer Electronics 
4800 E. 131 st Street 
Cleveland, Ohio 44105 
Tel: 216-587-3600 

Authorized 
Distributors 

Pioneer Electronics 
4433 Interpoint Blvd. 
Dayton, Ohio 45424 
Tel: 513-236-9900 

Schweber Electronics 
23880 Commerce Park Road 
Beachwood, Ohio 44122 
Tel: 216-464-2970 

Schweber Electronics 
7865 Paragon Road 
Dayton, Ohio 45459 
Tel: 513-439-1800 

Oklahoma 
Arrow Electronics 
4719 S. Memorial 
Tulsa, Oklahoma 74145 
Tel: 918-665-7700 

Hall-Mark Electronics 
5460 S. 103,d East Avenue 
Tulsa, Oklahoma 74145 
Tel: 918-665-3200 

Schweber Electronics 
4815 S. Sheridan Road 
Tulsa, Oklahoma 74145 
Tel: 918-622-8000 

Oregon 
Hamilton/Avnet Electronics 
6024 SW Jean Road 
Building C, Suite 10 
Lake Oswego, Oregon 97034 
Tel: 503-635-8157 

Wyle Distribution Group 
5289 NE Elam Young Parkway 
Hillsboro, Oregon 97123 
Tel: 503-640-6000 

Pennsylvania 
Arrow Electronics 
650 Seco Road 
Monroeville, Pennsylvania 15146 
Tel: 412-856-7000 

Pioneer Electronics 
259 Kappa Drive 
Pittsburgh, Pennsylvania 15238 
Tel: 412-782-2300 

Schweber Electronics 
231 Gibraltor 
Horsham, Pennsylvania 19044 
Tel: 215-441-0600 

Texas 
Arrow Electronics 
10125 Metropolitan Drive 
Austin, Texas 78758 
Tel: 512-835-4180 
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Arrow Electronics 
13715 Gamma Road 
Dallas, Texas 75234 
Tel: 214-386-7500 

Arrow Electronics 
10899 Kinghurst, Suite 100 
Houston, Texas 77099 
Tel: 713-530-4700 

Hall-Mark Electronics 
12211 Technology Blvd. 
Austin, Texas 78759 
Tel: 512-258-8848 

Hall-Mark Electronics 
11333 Page Mill Drive 
Dallas, Texas 75243 
Tel: 214-343-5000 

Hall-Mark Electronics 
10375 Brockwood Road 
Dallas, Texas 75238 
Tel: 214-343-5000 

Hall-Mark Electronics 
8000 Westglen 
Houston, Texas 77063 
Tel: 713-781-6100 

Hamilton/Avnet Electronics 
2401 Rutland Drive 
Austin, Texas 78757 
Tel: 512-837-8911 

Hamilton/Avnet Electronics 
8750 West park 
Houston, Texas 77063 
Tel: 713-780-1771 

Hamiiton/Avnet Electronics 
2111 W. Walnut Hill Lane 
Irving, Texas 75062 
Tel: 214-659-4111 

Schweber Electronics 
6300 La Calma Drive 
Suite 240 
Austin, Texas 78752 
Tel: 512-458-8253 

Schweber Electronics 
4202 Beltway Drive 
Dallas, Texas 75234 
Tel: 214-661-5010 

Schweber Electronics 
10625 Richmond, Suite 100 
Houston, Texas 77042 
Tel: 713-784-3600 

Sterling Electronics 
23358 Kramer Lane 
Austin, Texas 78758 
Tel: 512-836-1341 

II 
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Sterling Electronics 
11090 Stemmons Freeway 
Dallas, Texas 75229 
Tel: 214-243-1600 

Sterling Electronics 
4201 Southwest Freeway 
Houston, Texas 77027 
Tel: 713-627-9800 

Wyle Distribution Group 
1810 N_ Greenville 
Richardson, Texas 75081 
Tel: 214-235-9953 

Wyle Labs 
2120 West Braker 
Suite F 
Austin, Texas 78757 

Zeus Components, Inc. 
14001 Goldmark, Suite 250 
Dallas, Texas 75240 
Tel: 214-783-7010 

Utah 
Arrow Electronics 
4980 Amelia Earhart Drive 
Salt Lake City, Utah 84116 
Tel: 801-539-1135 

Bell Industries 
3639 West 2150 South 
Salt Lake City, Utah 84120 
Tel: 801-972-6969 

Hamilton/Avnet Electronics 
1585 West 2100 South 
Salt Lake City, Utah 84119 
Tel: 801-972-2800 

Wyle Distribution Group 
1959 South 4130 West, Unit B 
Salt Lake City, Utah 84104 
Tel: 801-974-9953 

Virginia 
Arrow Electronics 
8002 Discovery Drive 
Richmond, Virginia 23285 
Tel: 804-282-0413 

Washington 
Arrow Electronics 
14320 NE 21 st Street 
Bellevue, Washington 98005 
Tel: 206-643-4800 

Hamilton/Avnet Electronics 
14212 NE 21 st Street 
Bellevue, Washington 98005 
Tel: 206-453-5844 

Authorized 
Distributors 

Radar Electronic Co., Inc. 
168 Western Avenue W 
Seattle, Washington 98119 
Tel: 206-282-2511 

Wyle Distribution Group 
1750 132nd Avenue NE 
Bellevue, Washington 98005 
Tel: 206-453-8300 

Wisconsin 
Arrow Electronics 
430 W. Rawson Avenue 
Oak Creek, Wisconsin 53154 
Tel: 414-764-6600 

Hall-Mark Electronics 
9657 South 20th Street 
Oak Creek, Wisconsin 53154 
Tel: 414-761-3000 

Hamilton/Avnet Electronics 
2975 South Moorland Road 
New Berlin, Wisconsin 53151 
Tel: 414-784-4510 

Schweber Electronics 
150 Sunnyslope Road, Suite 120 
Brookfield, Wisconsin 53005 
Tel: 414-784-9020 

Canada 
Future Electronics Corporation 
5809 MacLeod Trail S, Unit 109 
Calgary, Alberta, T24 OJ9, Canada 
Tel: 403-259-6437 

Future Electronics, Inc. 
82 St. Regis Crescent North 
Downsview, OntariO, M3J 1Z3, Canada 
Tel: 416-638-4771 

Future Electronics, Inc. 
Baxter Center 
1050 Baxter Road 
Ottawa, OntariO, K2C 3P2, Canada 
Tel: 613-820-8313 

Future Electronics, Inc. 
237 Hymus Blvd. 
Pointe Claire, Quebec, H9R 5C7, Canada 
Tel: 514-694-7710 

Future Electronics Corporation 
3070 Kingsway 
Vancouver, B.C., B5R 5J7, Canada 
Tel: 604-438-5545 

Hamilton/Avnet Canada, Ltd. 
6845 Rexwood Road, Units 3-4-5 
Mississauga, OntariO, L4V 1 R2, Canada 
Tel: 416-677-7432 
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Hamilton/Avnet Canada, Ltd. 
190 Colonnade Road 
Napean, Ontario, K2E 7J5, Canada 
Tel: 613-226-1700 

Hamilton/Avnet Canada, Ltd. 
2670 Sabourin Street 
St. Laurent, Quebec, H4S 1 M2, Canada 
Tel: 514-335-1000 

Semad Electronics, Ltd. 
9045 Cote De Liesse, Suite 101 
Dorval, Quebec, H9P 2M9, Canada 
Tel: 514-636-4614 

Semad ElectroniCS, Ltd. 
864 Lady Ellen Place 
Ottawa, OntariO, K1Z 5M2, Canada 
Tel: 613-722-6571 

Semad Electronics, Ltd. 
85 Spy Court 
Markham, Ontario, L3R 4Z4, Canada 
Tel: 416-475-8500 



54F/74F DC Family Characteristics 

Symbol Parameter 
Limits 

Units Vcc Conditions 

Min Typ Max 

Recognized as a HIGH 
VIH Input HIGH Voltage 2.0 V Signal over Recommended 

V cc and T A Range 

Recognized as a LOW 
VIL Input LOW Voltage 0.8 V Signal over Recommended 

Vcc and TA Range 

Vco Input Clamp Diode Voltage -1.2 V Min liN = -18 mA 

Output HIGH Voltage Mil 2.5 3.4 
V Min IOH=-1 mA 

Std/3-State Com 2.7 3.4 

Output HIGH Voltage Mil 2.4 3.3 
V Min IOH=·3 mA VOH 

3-State/Line Driver Com 2.7 3.3 

Output HIGH Voltage Mil 2.0 3.2 
V Min 

IOH=-12 mA 

Line Driver Com 2.0 3.1 10H = -15 mA 

Output LOW Voltage Mil 0.30 0.5 
V Min IOL=20 mA 

Standard Com 0.30 0.5 

Output LOW Voltage Mil 0.30 0.5 IOL=20 mA 
VOL V Min 

3-State Com 0.35 0.5 10L =24 mA 

Output LOW Voltage Mil 0.38 0.55 
V Min 

IOL=48 mA 

Line Driver Com 0.42 0.55 10L =64 mA 

Input HIGH Current 
0.5 U.L. 20 

p.A Max VIN =2.7 V 
n U.L. n(40) IIH=40 p.A 

Multiplied by 

IIH Input HIGH Current 
Input HIGH 

100 p.A Max VIN = 7.0 V U.L. 
Breakdown Test, Std Inputs Shown on 

Data Sheet 
Input HIGH Current 

1.0 mA Max VIN =5.5 V 
Breakdown Test, Transceivers 

Input LOW 0.375 U.L. -0.6 IlL = -1.6 mA 
IlL 

Current mA Max Multiplied by Input LOW U.L. 
n U.L. n(-1.6) Shown on Data Sheet, 

VIN =0.5 V 

10ZH 
3-State Output OFF 

50 p.A Max Vour =2.7V Current HIGH 

10ZL 
3-State Output OFF 

-50 p.A Max Vour =0.5 V Current LOW 

10H 
Open Collector 

100 p.A Min VIN = V1HIV1L 
Output Leakage Current Your = Vcc 

los Output Short- Std/3-State -60 -150 
mA Max Vour = 0 V 

Circuit Current Line Driver -100 -225 

For additional information, refer to Section 3. 



FAIRCHILD 
A Schlumberger Company 

Fairchild cannot assume responsibility for use of any 
circul~ described other than circuitry embodied in a 
Fairchild product. No other circuil patent licenses are 
Implied. 

Manufactured under one of the following U.S. Patents: 
2981877.3015048. 3064167. 3108359. 3117260;~her 
patents pending. 

flalrchild reserves the right to make changes in the 
circuitry or specifications at any time without notice. 

Printed in U.S.A. July 1985 305998 50M 


