


















































































































































































































































































































































HD10231 

Dual High Speed Type-D Master-Slave Flip Flops 

The HD10231 is a dual master-slave type D 
flip-flop. Asynchronous Set(S) and Reset(R) over­
ride Clock (Cel and Clock Enable (CE) inputs. 
Each flip-flop may be clocked separately by 
holding the common clock in the low state and 
using the enable inputs for the clocking function. 
If the common clock is to be used to clock the 
flip-flop, the Clock Enable inputs must be in the 

• PIN ARRANGEMENT 

(Top View) 
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low state. In this case, the enable inputs perform 
the function of controlling the common clock. 
The output states of the flip-flop change on the 
positive transition of the clock. A change in the 
information present at the data(D) input will not 
affect the output information at any other time 
due. to master-slave construction. 
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lOOK ECl lOGIC FAMilY 

PRODUCTION STATUS 
Production Status 

Device Function Samples Volume 

HDIOOIOI Triple 5-Input OR/ NOR Gates NOW NOW 

HDIOOI02 Quint. 2-Input OR/NOR Gates NOW NOW 

HDIOOI07 Quint. Exclusive OR/NOR Gates NOW NOW 

HDlOO112 Quadruple Drivers NOW NOW 

HDIOO114 Quint. Differential Line Receivers NOW NOW 

HD IOO 11 7 Triple 2-Wide OR-AND/OR-AND-INVERT Gates NOW NOW 

HDlOO118 5-Wide OR-AND/OR-AND-INVERT Gates NOW NOW 

HDIOOl22 9-Bit Buffers NOW NOW 

HDIOOl23 Hex Bus Drivers NOW NOW 

HDIOOl24 TTL to ECL Translator 3Q82 4Q82 

HDIOOl25 ECL to TTL Translator 3Q82 4Q82 

HDIOO130 Triple D-Type Latches NOW NOW 

HD IOO 13 I Triple D-Type Flip Flops NOW NOW 

HD IOO 136 4-Stage Counter / Shift Register 4Q81 IQ82 

HDlOOl41 8-Bit Shift Registers NOW NOW 

HDlOOl42 4 )( 4 Content Addressable Memory IQ82 2Q82 

HDIOOl45 16)( 4 Read/Write Register NOW NOW 

HDIOOl50 Hex D-Type Latches NOW NOW 

HDIOOl51 Hex D-Type Flip Flops NOW SEPT. 

HDIOOl55 Quad. Multiplexers/Latchers 4Q81 IQ82 

HDIOOl56 Mask-Merge 4Q81 IQ82 

HDIOOl58 8-Bit Shift Matrix NOW NOW 

HDIOOl60 Dual Parity Generators/Checkers NOW NOW 

HDIOOl63 Dual 8-Input Multiplexers NOW NOW 

HDIOOl64 16-Input Multiplexers NOW NOW 

HDIOOl65 Universal Priority Encoder NOW NOW 

HDIOOl66 9-Bit Comparators NOW NOW 

HDIOOl70 Universal Demultiplexers/ Decoders NOW NOW 

HDlOOl71 Triple 4-Input Multiplexers with Enable NOW NOW 

HDIOOl79 Carry Look-Ahead 4Q81 IQ82 

HDIOOl80 Fast 6-Bit Adder 4Q81 IQ82 

HDlOOl81 4-Bit Binary/BCD ALU IQ82 2Q82 

HDlOOl82 9-Bit Wallace Tree Adder 2Q83 4Q83 

HDIOOl83 2 )( 8 Bit Recoder Multiplier 2Q83 4Q83 

HDIOOl94 Quint. Duplex Bus Driver (Transceiver) 2Q83 4Q83 
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lOOK ECL LOGIC FAMILY 
GENERAL INFORMATION 

1. OUTLINE 
With the increase of the information mass, the computer 
system requires high speed, large capacity and high reliabili­
ty. To satisfy the needs, development of the semiconductor 
components with high speed, high integration and high 
reliability has been needed, and the simple mounting and 
the easier handling were indispensable at the same time. 
Hitachi has developed the lOOK series which operate at a 
high speed (three times faster than HDIOK series) and 

\15:-1 - ........ --'-+-'-'-.L.LJ..,L---'_-'--!,,-.l...:.L.L.LJ,J. 

Fig.1 Propagation Delay Time vs. Power 
Dissipation 

which immune from the influence by the temperature and 
power variations. The lOOK series employ the 3J.1m fme 
pattern process and the ion implantation process, and that 
realizes the above mentioned high performances. The 
fIgUres of merit at the gates of typical digital Ies are shown 
in table I and figure 1. The following tables shows the elec­
trical characteristics of HD lOOK series. 

Table 1. Comparison of the Speed-Power Product 

HDlOOK HDlOK HD74 HD74S HD74LS 

Propagation 
0.75ns 2ns IOns 3ns IOns 

Delay Time 

Power 
40mW 25mW 10mW 20mW 2mW 

DissipatIOn 

Speed- Power 
30pJ 50pJ 100pJ tlCpJ 20pJ 

Product 

Table 2. Electrical Characteristics (Ta= 0 -+85'C, VEE = -4.5V, Vee: GND) 

Symbol Item min typ max Unit Conditions 

VOH Output Voltage High -1025 -955 -880 mV V'N=VIH IIIU 

VOL Output Voltage Low -1810 -1705 -1620 mV or Vn _.. RL = 50n 

VOH. Output Threshold Voltage High -1035 mV 

VOL. Output Threshold Voltage Low -1610 mV or Vn IIIU 

V,H Input Voltage High -1165 -880 mV 

Vn Input Voltage Low -1810 -1475 mV 

In Input Current Low 0.5 J.lA 
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lOOK ECl lOGIC FAMilY 
GENERAL INFORMATION 

Table 3. Maximum Ratings 

Item Symbol Rating 

Supply Voltage· VEE -7.0 
--- ---

Input Voltage· V .. O-VEE 

Output Current 10 50 

Surge Output Current Ioc .. r,f) 100 

Junction Temperature T, 150 

Storage Temperature Til • -65-+150 

• Value at Vee and VCCA - GND 

.2( Pin Ceramic Flat Package 
(HDIOOKF Series) bllm.x 

Unit 

V 

V 

mA 

mA 

·c 

·c 

Table •. Recommended Operating Conditions 

Item Symbol Value 

Operating Temperature TA 0-85 Range 

Supply Voltage Range VEE -4.2--5.7 

.24 Pin Ceramic Dual-in-Iine Package 

(HDt OOK Series) 

R 
0'-15' 0.20-0.3B 

Unit 

·c 

V 

Fig.2 
2. FEATURES OF HDlOOK SERIES 

Package (Dimensions in mm) 

• On-chip complementary output 
Built-in complementary output requires no application 
of inverters, and it avoids the problems of number of 
external parts, power dissipation. propagation delay and 
so on. 

• High input impedance and low output impedance 
Due to the high input impedance (compared with TIL). 
more fan-out is obtained. and various circuit confidera­
tion is realized. 

3. DEFINITION OF SYMBOLS AND G\I 

TESTING METHOD 
) 

• Stability 
Built-in temperature and voltage compensation circuits 
assure the stable output characteristics within all the 
temperature and the voltage ranges. 

• Compatibility 
HDIOOK series is fully compatible with FlOOK series on 
pin conf"Jgulation, functions and characteristics. 

(. 

T T U--
le( \'((4 HI 

3.1. DC Characteristics -2.IIIJOV 
t3mV 

-
H,. 

Note) I. All outputs are loaded WIth son to GNG (son ± I % ) 
2. Decoupltng O.II'F (25 V) from GND to V" and VEE 
3. The tolerance of to shall be ± 2 GC 

-4.5IJOV 
+lOmV 

( - In 
I 
I 
I -
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HD100l0l 

Triple 5-input ORINOR Gates 

• PIN ARRANGEMENT • LOGIC DIAGRAM 

s, 

A, 
0. c, & v" '" E, 

E, 

0. Eo D, 

C, A, 17 C, 

& B, 16 B, 

liEF. C, 15 A, 

'" 
0, I' y, 

E, Yo E, 

D, 

C, Vee VCc,.l y, Yo 
(TopVln) 

B, 

HD100l02 

Quintuple 2-input ORINOR Gates 

.PIN ARRANGEMENT .LOGIC DIAGRAM 

A. 

v; '1'1 Vf( l'CC.4 Vi Yl 

(Top VII"W) 
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s, 

" 
y, 

y, 

-->~-y, 

or, 
~'--' ~- y, ., .-~y; 

y, , .-~y; 
y. 

, L_~V. 
y, 

y; 



HD100107 

Quintuple Exclusive-OR/NOR Gates 

.PIN ARRANGEMENT 

y, B, 

Y, A, 

y, " 
Yo "' 
Y. B, 

\!( A, 

\'(-.)1 \'fJ 

y; R, 

y, " 
y, 

IS B, 

y, 

y; y, 

HD100112 

Quadruple Drivers 

v. Yo Vee Vce)! Vi Yl 

{Top Vu'w1 

y, 

• LOGIC DIAGRAM 

• PIN ARRANGEMENT • LOGIC DIAGRAM 

" 

'" 

" 

" 

(Top View) 

168 

y. 

y, 
x, 
I'i" 
Xi 
y, 
x, 
v, 
X; 
y, 
x, 
V, 
Xi 
y, 
x, 
y; 
'f. 



HD100114 

Quint. Differential Line Receivers 

The HDI00114 is a Quint. Differential Amp. with emitter­
follower outputs. An internal reference supply (VBB) is 
avallable for slngle ended reception. Active current sources 
provide common mode rejection of 1.5V in either the 

• PIN ARRANGEMENT 

" 
s, 

" 
B, 

A, 
S. 

A, 
~'BB 

'" l'ff: y; 

& y, 

" 
B, 

y, 

positive or negative direction. 
A defined output state exists if both Inputs are at the same 
potential between and Including -VEE and Vee. The 
defined state is logic high on outputs Vii. 

• LOGIC DIAGRAM 

S, 

17 A, 

16 y, 

15 y; 

14 y, 

Yo 

VtC VeeA Vi y, 
A'~~ 
B;~Ys 

A, (Top VIew) 

• TRUTH TABLE 

Input 

A. !I. 

H V •• 

L V •• 

V •• H 

V •• L 

A,-B.<:O. 15 V 

A,,-B.";O.OV 

O.O<A,,-!l.<O.15V 

Open 

Vee 

VEE 

H - Hilh level 
L - Low level 

v •• - Base bi .. volt.ae 
• - Uncleflned 

Open 

Vee 

V •• 

y, ~VBB 

Output 

Y. Y. 

H L 

L H 

L H 

H L 

H L 

L H 

* * 
L H 

L H 

L H 
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HD100117 

Triple 2-wide OR-AND/OR-AND-INVERT Gates 

• PIN ARRANGEMENT • LOGIC DIAGRAM 

c, B, C, S, A, V" " A, 

0, E, 

E, '" '" E, 

y, e, E, 17 D, 

y; S, fu 16 C, 

C, 15 B, 
V" A, 

D, 14 y, 

VerA V" V, E, 
y, A, 

y, A, 
Vee VeeA Y2 

y, E, (Top View) 

y, D, 

B, C, 

HD100118 

5-wide OR-AND/OR-AND-INVERT Gates 

.PIN ARRANGEMENT • LOGIC DIAGRAM 

'" D, 

C, C, "' v" B, R, " 0, c. " " 0. C, '" " C, B, 
E, C, R, 

C. 17 " In 
E, C, R. 

0, i6 A. B. 

v" B. 

'" 1\ " C, 
C, \ 

Vee .. V" 

" 
c, \" D, 14 
C. 

R. 
D. " '" e, lh 

D, 

A, B, D. 
E, E, Vee VceA Y y 

A, (Top View) 

A, 
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HD100122 

9-bit Buffers 
The HOloo122 contain. nine independent, hish speed, 
buffer satel each with a IIns1e inPlit and a sInsJe OlltPlit. 
The sates are non-invertin .. These buffers are llseflilin bII. 

• PIN ARRANGEMENT 

Vecil '" ,. ,. NC 

Y. '" 
Y. '" '" 
y, ,. ,. 
Y, ,. As 

V" NC VCCA 

VecA \'n; 
Y. 
y, 

Y. A, 

y, '" 

oriented system. where minimal OIItplit Joadlns or blls 
Isolation Is desired. 

• LOGIC DIAGRAM 

Vu AJ ,. 
AI ---{;:>-- VI 

As 
,. ---{;:>-- y. 

17 '" 
AI ---{;:>-- Yl 

IS Veu "'. ---{;:>-- Y. 
15 y. Ai ---{;:>-- VI 
.. y • '" ---{;:>-- y, 

y. A1---{;:>-- Yi 

'" ---{;:>-- Y. 
y. 

y, y, Vet VeeA V. y, At ---{;:>-- y. 

'" (Top VII!.l 
y. '" 
y. VecA Note) Ne : No CGnaeclion 

HD100123 

Hex Bus Drivers 
The HOloo123 contains six bill drivers capable of drlvins 
terminated lines with terminations u Iowa. 25n. To 
reduce crosstalk, each output hu Its respective around 
ClOnnection and ttanlitlon times were desJsned to be longer 
thin on other HD lOOK clevie ... 
The driver itself performs the positive 1. AND of a data 
Input (A, B Inputs) and the OR of two select Inputa (C, 0 

• PIN ARRANGEMENT 

y, 

Bo 
Ib C. 

'" 
Ib 

c. 
y, 

VecA 

V" 

C. 

c, 

A, 

B, 

,. 

0 

Inputs). 
The output Yoltap low level Is desJsned to be more 
nesatlve than normal EeL outputs. 
This aUows an emltte ... follower OUtplit transistor to tum off 
when 1IIe termination snppJy is -2.0V dO%, and thus 
present I hilh impedance to the data bus. 

.LOGIC DIAGRAM 

\'EE C, C, A, 

C, 
B, 

'" 
B, Ao 

~ C, 

X. S. 

VCCA 

'" y, 
c. 
I!r 

D 

(Top View) 
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H0100130 

Triple D-type Latches 

The HDlOOl30 contains three Ootype latches with true and 
complement ootputs and with Common Enable (Bc). 
Master Set (MS) and Master Reset (MR) inputs. Each latch 
has Its own Enable (En). Direct Set (SOn) and Direct Clear 
(CDn) inputs. 
The Q output CoDows its Data (D) input when both rn and 

• PIN ARRANGEMENT 

Be are low. When either EO or Be or both are high. a latch 
stores the last valid data present on Its On input beCore En 
or Be went high. Both Master Reset (MR) and Master Set 
(MS) inputs override the Enable inputs. 
The individual CDn and SOn also override the Enable 
inputs. 

• LOGIC DIAGRAM 

co. 

EC ilo 
co. so. 

DI so. MR Va '& MS 

Ei co. r. 
0. Qz 

so. 0. Ei E, 
so. 

co. CD, 
Qz 0, CD, 

F.; 
Q, 

Q. SO, So. 

Vcc MR Co. 00 E, 

VeCA VEE Fi Qo 0, Q, 

Q, £< 0. Q; SO, 
Co. 

Q, MS 

~ So. 

CDo 

QI Q; Vee VeCA QI Qi 
(Top View) 

Q, 
!o 

00 Qo I/o 

Do 

• TRUTH TABLE 

D, 

L 
H 

X 

X 

X 

X 

X 

H- Hi" level 
L-Low leftl 
x -I_alerlal 

E. 

L 
L 
H 

X 

X 

X 

X 

Eo 

Eo MS 

so. 
L L 
L L 
X L 

H L 
X H 

X L 
X H 

• - R.laine .... present before E poIitlft tr ..... llon 

U-U .... 'hlOd 

So. 

MS MR 

MR 
Q, 

co. 
L L 

L H 

L * 
L * 
L H 

H L 
H U 
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HD1oo131 

Triple D-type Flip Flops 

The HDIOOl31 contains th",e D-type Master-Slave Flip 
Flops with true and complement outputs, a Common Clock 
(CPc), and Master Set (MS) and Master Reset (MR) Inputs. 
Each !Up-flop has individual clocks (CPn), Direct Set (sOn) 
and Direct Clear (COn) inputs. Data enters a master when 

• PIN ARRANGEMENT 

[h SD. 
co, 

c'" 
c'" 

Q, 0, 
co, 

so, so, 

Vee MR Co, 

V" 

CPc 0, 

MS 

So. Q, Q, 

MR 

both CPn and CPc are loW' and transfers to a slave when 
CPO or CPc (or both) go high. 
The Master Set, Master Reset and individual COn and SOn 
inputs override the Clock inputs. 

• LOGIC DIAGRAM 
co, 

VEE CPt MS 
CI; 
CI'> Q, 

-0, 
Q, 

so, SDI 

17 co. CD, 
CI~1 Q, 

16 CPO 
D, 

Q, IS 0, 

14 Qo SO, 

Co. 
is; 

CPO Q. 

0, 
Qo 

Co. 
(Top View} 

• TRUTH TABLE 

0. 

L 
H 
L 
H 
X 

X 

X 

X 

X 

H -HIp level 
L -Low level 
x -I_ater,.l 
U -Undefined 

CPo 

t 
t 
L 
L 
H 
X 

X 

X 

X 

CPo 

CPo 
MS 
so. 

L L 
L L 
t L 
t L 
X L 
H L 
X H 
X L 
X H 

t - Clock tr ..... tiOll fram low level to hip leYeI 

MS MR 

MR 
Q", Co. 

L L 
L H 
L L 
L H 
L Q. 

L Q. 

L H 
H L 
H U 
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HD100136 

4-stage Counter/Shift Register 

The HD100136 ope!ates as either a modulo-16 up/down 
counter or as a 4-blt bidirectional shift register. Three 
Select (Sn) inputs detennine the mode of ope!atlon, as 
shown in the mode select table. Two Count Enable (CEP , 
CEf) inputs are provided for eale of cascading in multi­
stage counters. One Count Enable (CE'i') input also doubles 
as a Serial Data (Do) input for shlft·up operation. 
For shlft-down operation D. is the Serial Data input. In 
counting ope!atlons the Terminal Count (TQ output goes 
low when the counter reaches IS in the count/up mode or 
o in the count/down mode. In the shift modes, the ~ 

• PIN ARRANGEMENT 

IT Do/CET 5, So 

Qo EEP 

iii 5, S. 

~ 
EEP 

5, 
Do/CET 

Q, So 
IT 

Vcc MR 
Qo 

VecA VII 

Qo CP 

Qj Po 
Q, 

output repeats the Q. output. The dual nature of thIs 
TC/Q. output and the Do/CFf input means that one 
interconnection from one stage 10 the next higher stage 
serves as the tink for multi-stage counting or shift·up 
operation. The individual Preset (Pn) inputs are used to 
enter data In parallel or 10 preset the counter in program· 
mable counter appHcations. A high signal on the Master 
Relet (MR) input overrides aD other inputs and asynchro­
nously clears the OJ:.tlops. In addition, asynchronous clear is 
provided, as well as a complement function which synchro­
nously inverts the oontents of the Oip-Oops. 

MR VEE CP Po 

P, 

17 Po 

16 Po 

15 III 

I. Q> 

Q; 

Vee VeeA Q2 

• FUNCTION SELECT TABLE 

S. S, 

L L 

L H 

H H 

L L 

L H 

H H 

H L - r--
H L 

H -H .... level 
L - Low level 

S, Function 

L Load 

L Shift down 

L Shift up 

H Count down 

H Count up 

H Hold 

L Complement 

H Clear 

Q; Po (Top View) 

II> Po 

Do Po 
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• TRUTH TABLE 

S. S. S. Cp M. 
L L L t L 
H H H t L 
L H H t L 
L It H t L 
L H H t L 
L H H t L 
L H H t L 
L H H t L 
L H H X L 
L H H X L 
H H H t L 
L L H t L 
L L H t L 
L L H t L 
L L H t L 
L L H t L 
L L H t L 
H L L t L 
H L H t L 
H H L t L 
H H L t L 
H H L t L 
H H L t L 
X X X X H 
L H L t L 
L H L t L 
L H L t L 
L H L t L 

x - Immaterial * -eaeh LOAD data 
t - CP posItive tranlitlon 

.LOGIC DIAGRAM 

HD100136 

IN OUT 
Mode 

CEP Ilo/CET D. P. P. P. P. Q. Q. Q. Q. TC 
X x x H L H H H L H H L Load * 
x x x x x x x H L H H H Hold 
L L x x x X x H H L L H 
L L X x X x x H H L H H 
L L x x x x x H H H L H 

Count UPe ••• ) 
L L x X x X X H H H H L 
L L X X X X X L L L L H 
L L X .X X X X L L L H H 
L H X X X X X L L L H H (~ inhibit) 
H L X X X X X L L L H H (CEP inhibit) 
X X X L H L L L H L L L Load * 
L L X X X X X L L H H H 
L L X X X X X L L H L H 
L L X X X X x L L L H H 

Count down< ... ) 
L L X X X X X L L L L L 
L L X X X X X H H H H H 
L L X X X X X H H H L H 
X X X X X X X L L L H L Complement 
X L X X X X X L L L L H Clear 
X H L X X X X L L L H L 
X L L X X X X L L H L L Shift up 
X H L X X X X L H L H L 
X L L X X X X H L H L H 
X X X X X X X L L L L L Clear(MR) 
X L H X X X X H L L L H 
X L L X X X X L H 'L L L Shift down 
X L H X X X X H L H L H 
X L L X X X X L H L H L 

'1 11 -,. ~ ,f ~J 

~-:-===±1~~i~ X~~·~~~~~ !~ l1I-_o, 

r--r-- o,/eET 

e, 
MR 
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HD100141 

8-bit Shift Registers 

The HD 1 00141 contains eight docked D-type flip nopa 
with individual Inputs (Pn) and outputs (Qn) for puaDeI 
operation, and with aerial Inputs (Dn) and ItNring Io&lc for 
bldbectional shifting. 
The fHp flops accept Input dati a set-up time before the 
positive-going transition of the dock pulse and their 

• PIN ARRANGEMENT 

Do p, 

C/o p, 

Q, '" 
Q, '" 
Q, s, 

v" So 

VetA V .. 

Q. Cp 

outputs respond a propagation deity after this rising clock 
edge. 
The circuit operating mode Is detennlned by the Select 
Inputs So and S" which are Internally decoded to select 
either "paranel entry", "hold", "shift left" or "shift right" 
as described In the Function Sheet Table . 

• LOGIC SYMBOL 

(17)20 CP 

119122 So 
(20)23 SI 

III 1241123112211111111111511141 Il!l 1121 
4 3 2 1241918171615 

56 7 811121314 
121131 III 1511811'111011111 

Qs p. Qt Q3 Vcc Vcc~ Q4 Qs 

C/o 1\ 

Qo 1\ 

0. '" 

• FUNCTION SHEET TABLE 

Function 

Load Re,i ster 

Shift Left 
Shift Left 

Shift Rip! 
Shift Ript 

Hold 
Hold 
Hold 

H - Hip Leyel 
L- L.ow Level 
X- DoII't Care 
f - Low to Hip tran.ltion 

D, 
I X 

X 
X 

L 
H 

X 
X 
X 

Input 

D. S. 

X L 

L L 
H L 

X H 
X H 

X H 
X X 
X X 

(Top VIew) 

Output 

S. CP Q, Q. Q, Q. Q, Q. Q. Q. 

L t p, P. p, P. p, P. p, P. 

H t Q. Q, Q. Q, Q, Q. Q. L 
H t Q. Q, Q. Q, Q, Q, ' Q. H 

L t L Q, Q. Q. Q. Q. Q. Q. 
L t H Q, Q. Q, Q. Q. Q. Q, 

H X No Chanl' 
X H No Chanl' 
X L No Chan •• 
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H0100145 

16 x 4 Read/Write Register File 

• PIN ARRANGEMENT 

AWl AW, MR V .. WEI iii!i 
AW, 

AW, 

AW, 18 m:; 
AWl 

AW. 
AW, 11 l5'E; 

MR 
AR, 16 Do 

V .. ARo 15 Da 

ARI I' Da 

WE. ARo l' Da 

DE; 

VeCA Qo .Qo 

Do (Top View) 

• LOGIC DIAGRAM 
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HD100150 

Hex 0-Type Latches 

• PIN ARRANGEMENT 

Q. Qs 

Q. Ps 

Q. 0. 

ib E; 

Qs t 
Vee IIR 

VCCA V .. 

ib Ih 

Qs 0. 

Q; DI 

QI Do 

Q; Qs 

E. r.; IIR 

0. DI 

Ps Do 
Qs Qs 

!Ii Qi 

Q. QI 

Q. Q, 

Qi Qs Vee VCCA Qi Qs 

(Top View) 

.TRUTH TABLE (each latch) 

Dn Ea 

L L 

H L 

x H 

x x 

x x 

H - Hilh Level 
L- Low Level 
x -1""D.terial 

Eb MR I Q. 

L L i L 

L L , H 

x L I III 

H L i III 

x H I L 

• - Retain. d." preaent before E positive trall_ition 
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• LOGIC DIAGRAM 

Ps 

£; 

t 

MR 

D. 

Ih 

0, 

DI----!-H QI 

Do---H-i 



H0100151 

Hex O-type Flip Flops 

HD100151 contains six master/slave tlIp flops with True 
and Complement outputs. A pair of Common Clock Inputs 
(CPa and CPb) and common Master Reset (MR) Input. Data 
enters a master when both CPa and CPb are low and 

• PIN ARRANGEMENT 

Qo CI\ CPo MR VEE 

Q; Do 

Q, 0. 0. 

Q; CI\ 
Do 

Q. 
Qo CPo 

Q. 
Vee MR 

Q; 
VecA V" Q. 

Q; Do 

Do 

Qo 0. 
Q. Vcc VeCA Q; 

Q. D, (Top View) 

Q, Do 

Q; 

• LOGIC DIAGRAM 

transfers to the slave when CPa or CPb (or both) go hJ8h. 
The MR Inputs overrides aD other Inputs and makes the Q 
outputs low. 

0. 

D, 

11 Do 

16 Qo 

15 Q; 

14 Q, 

Qi 

Qo 

.TRUTH TABLE (Each Flip Flop) 

D. CPo CPo MR Qat""l) 

L I L L 

H I L L 

L L I L 

H L I L 

x H I L 

X I H L 

X X x H 

x : Im.uteri,1 
t. t+ 1: Tllne before Ind .fter CP positive 

tranaitlon 

L 

H 

L 

H 

Q.(t) 

Q,,(l) 

L 
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HD100155 

Quad. Multiplexers/Latches 

The HDIOOISS contains four transparent latches, each of 
which can accept and store data from two sources. When 
both Enable (En) Inputs are low, the data that appears at an 
output Is controlled by the Select (Sn) Inputs, as shown In 
the operating mode table. In addition to routing data from 
either D. or D" the Select Inputs can force the outputs 
low for the case where the latch is transparent (both 
Enables are low) and can steer a high signal from either D. 
or D, to an output The Select Inputs can be tied together 
for applications requiring only that data be stee1(Od from 
either D. or D, . 
A positive-going signal on either Enable Input latches the 
outputs. A high signal on the Master Reset (MR) Input 
overrides an the other Inputs and forces the Q outputs low. 

• TRUTH TABLE 

I 
MR E, 

H X 

L L 

L L 

L L 
L L 

L L 

L L 

L L 

L L 

L H 

L X 
-
H - High Level 
L- Low Level 
x -Immaterial 

Input 

E. 8, 

X X 

L H 

L H 
L L 

L L 

L L 

L H 

L H 

L H 
X x 

H X 

• LOGIC DIAGRAM 

SO 

X 

H 

H 
L 

L 

H 

L 
I L 

L 
X 

X 

Output 

D .. Do. Q; Q. 
D .. D .. Q; Q, 
D .. Do. Q; Q. 
D" DOd Q; Q, 

X X H L· 

I H X L H 

L X H L 
X H L H 

X L H L 
X x H L 

H x L H 
X H L H 

L L H L 
X X No Change 

X X No Chang. 

On Do, D" 0., S, So 

180 

.OPERATING MODE TABLE 

E, 
H 

X 

L 

L 

L 

L 

H - Hip Level 
L-Low Level 
x - Itnmaterial 

CONTROL8 

E". So 8, 

X X I X 

H X X 

L L L 

L L H 

L H L 

L H H 

• - Stores det. present before E went hip . 

• PIN ARRANGEMENT 

0 .. 

Q.o 

Q; 

Q; 

Q. 

Vee 

VetA 

Q. 

Q. 

Q. 

0.. 

E. E. 

Do, 

0" 

Do. 

D" 

Q.o 

~ 

Q; Q. 

OUTPUT 
, Q. 

latched· 

latched· 

Do. 

Do_+DI~ 

L 

D .. 

Do< 

D" 

0., 

& 

E. 

MR 

V" 

s, 

S; 

D .. 

0.. 

0,. 

MR Vn S • S; 

D .. 

17 0.. 

16 D" 

15 0.. 

14 Q. 

Q. 

Vee Vee .. ~ Q. 

(Top View) 



HD100156 

Mask-merge 

The HDlOOlS6 merges two 4-blt words to fonn a 4-blt 
output word. The AMj enable allows the merge of An into 
Bn by one, two, or three places (per the ASj value) from 
the left. The DMj enable slmDarly allows the melle of Dn 
into An from the left (per the DSj 'Value). The Dn merge 
overrides the An merge when both are enabled. 

into the An merge. A Dn address (BSj) greater than or equal 
to the An address (ASj) thus forces the outputs to all Do. 
The merge outputs feed 4 latches, which have a common 
enable (E) input. AU inputs have a sOlen (typ.) puB-i1own 
resistor tied to VEE. 

ThIa means An first merges into Dn and Dn then merges 
AU four outputs do not have puB-down resistors, so they 
have wired-OR capabOity and wD1 require external resistors. 

• PIN ARRANGEMENT 

AM, BM, 
AS. BS. ASo Vu E oSe A> AMo 

Do BMo 
Qi AS, 
QJ as, 

Vee AS. 
V .. 

lj, E 

Qi BS. 
Do A> 
,. So (Top View) 

a, A, 

.LOGIC DIAGRAM E----'D-------------, 
,.---==--~------------------~ BS. 

AS, 

Bo-------~r+--+4------~~-----l~ 
A,-----ir-++-H----++--..., 

BS, 
AS, 
B,-----ir-++-H----++----<l...J 
A>-~~h1I---, 

BMo 
B.---------+----+----<l...J 
A>--------------~--------t_---, 

AM. 

BM'=======::::[r=t:L~ AM, 
B,---------------------------____ ~.) 

181 
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HD100156 

• TRUTH TABLE 

BM. SM. 

X X 

H X 

L L 

L L 

L L 

L L 

L L 

L H 

L H 

L H 

L H 

L H 

L H 

L H 

L H 

L H 

L H 

L H 

L H 

L H 

L H 

"-L H 

L H 

L H 

L H 

L H 

L H 
x x 

H-Hi", Le •• 1 
L-Low Lo.oI 
X-Don', c.... 

AM. 

H 

x 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

I L 

L 

L 

L 

L 

L 

x 

Input 

AM. BS. BS. 

x X x 
x x x 

L x x 

H x x 

H x x 

H x x 

H x x 

L L L 

L L H 

L H L 

L H H 

H L L 

H L L 

H L L 

H L H 

H L H 

H H L 

H H H 

H H H --
H H H 

H H H 

H H L 

H H L 

H H L 

H L H 

H L H 

H L L 

x x x 

Output 

AS. AS. E Q. Q, Q, Q. 
X x L B. B. B. B. 
X X L B. B. B. B. 
x x L A. AI A. A. 

L L L B. B. B. B. 

L H L A. B. B. B. 

H L L A. A. , B. B. 
-

H H L A. A. A. B. 
x x L A. A. A. A. 
x x L B. A. A. A. 

x x L B. B. A. A. 
x x L B. B. B. A. 

L H L A. B. B. B. 

H L L A. A. B. B. 

H H L A. A. A. .B. 

H L L B. A. B. B. 

H H L B. A. A. B. 

H H L B. B. A. B. 

H H L B. B. B. B. en 
H L I. B. B. B. B. ::; 
-- - Ul 

L H L B. B. B. B. en 
III 

L L L B. B. B. B. !i 
Q 

H L L B. B. B. B. < 
/\ 

L H L B. B. B. B. en 
L L L B, B. B. B. ~ 

en 
L H L B. B. B. B. en 

III 
L L L B. B. B. B. I>: 

15 
L L L B. B. B. B. < 
x x H Q. Q. Q. Q. 
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HD100158 

8-bit Shift Matrix 

The HD1OO1S8 con1alns a combinatorial network which 
performs the function of an 8-blt shift matrix, Three 
!X>ntrol lines (Sn) are Internally decoded and define the 
number of places which an 8-blt word present at the Inputs 
(Do) Is shifted to the left and presented at the outputs 
(Zn), A Mo'de Control Input (M) Is provided which If low, 
forces low all outputs to the right of the one that con1aln 

• PIN ARRANGEMENT 

Z, 0. 
Do 

0. 

a 0. 
0. 

0. 
a Do 

0. 
VCCA S. 

Z, 

v" M a 
Vecil v" a 

a s. 

a So 

z. 0. 

a 

D, , This operation Is sometimes referred to as "low 
backtDJ", 
If M Is high, an end-round shift Is performed such that D. 
appears at the output to the right of the one that con1alns 

D" 
ThIs operation Is commonly referred to as "barrel shifting", 

S. M Vu 51 So 

0. 

17 0. 

16 D. 

15 Do 

I' Zo 

z. 

(Top View) 

0. 
• TRUTH TABLE 

Do D. 
INPUT 

M So 
X L 
L H 

L L 
L H 

L L 
L H 

L L 
L H 

H H 

H L 
H H 

H L 
H H 

H L 
H H 

H -H.p level 
L -Low level 
x -t. .. ter.a. 

S. 

L 
L 
H 

H 

L 
L 
H 

II 
L 
H 

H 

L 
L 

H 

H 

183 

S. Z. Z. 

L D. D. 
L 0. 0. 
L D. D. 
L D. D. 
H D. D. 
H D. D. 
H D. 0, 

---
H D. L 
L D. D. 
L 0. D. 
L D. 1;>. 

H D. D. 
H J), D. 
H D. D. 

--
H D. D. 

OUTPUT 
Z. Z. Z.' Z. Z. Z. 
D. D. D. D. 0. D. 
D. D. J), 0. 0, L 
D. D. D. J), L L 
D. D. D. L L L 
D. D. L L L L 
D. L L L L L ---
L L L L L L 
L L L L L L 
D. D. J), D. 0, D. 
D. D. D. D. D. D. 
D. D. D. Do J), 0. 
D. D. Do D. 0. D. 
0, D. D. 0. D. D. 
Do D. D. 0. D. 0. 
D. 0. D. D. 0. 0. 



HD100158 

.LOGIC DIAGRAM 

M--£>-*-----------r~~--rt_r+i 
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HD100160 

Dual Parity Generators/Checkers 

h. 

I .. 

h I .. I" 

I .. 
I .. 

I .. 
C I" 

I .. 
I .. 

I .. 

v .. h 

h. 

h. 

I .. 

I .. 

h. 

I .. I" I .. Vu 17& 10. 

17 

16 

15 

14 

1.. C Vee Vcu Z. I. 

(Top View) 

185 

h. 

1 .. 

h. 

I .. 

I .. 

10. 

.LOGIC DIAGRAM 

h. 
I" 

1. 
C 

I .. 
I" 

h--____ ...J 

.TRUTH TABLE (each half) 

Sum of High Input Output Z 

EVEN H 

ODD L 

c - (IhEBI .. )+(I .. E!lI~)+(I .. E!lI .. )+(I .. E!lh.) 
+ (I .. E!lI,.) + (1""'1 .. ) + (1.""1 .. ) + (1.""1 .. ) 



HD100163 

Dual B-input Multiplexers 

• PIN ARRANGEMENT • LOGIC DIAGRAM 

Ao 
Do e. 

A. 
Do s. 

Bo 
a. Bo 

Ao '" 
s. 17 '" Ao 

Do 80 
S. 16 II. 

'" Za 50 
Do 15 A3 

Vee S. a. 
Ao 

14 A3 

Veu v" S. 
A. 

A. 

lA S. t.. 

50 
A. A, Sa Zs Vee VCCA ZA ,.. 

A. Ao (Top View) 

A. '" 
A. Ao 

• TRUTH TABLE 

Input 

Address Data Output 

S. S. S. A. A. A, A. A, A. A. Ao 
B. B. B. B. B. B. BI Bo 

L L L X X X X X X X L L 
L L L H H 
L L H X X X X X X L X L 
L L H H H 
L H L X X X X X L X X L 
L H L H H 
L H H X X X X L X X X L 
L H H H H 
H L L X X X L X X X X L 
H L L H H 
H L H X X L X X X X X L 
H L H H H 
H H L X L X X X X X X L 
H H L H H 
H H H L X X X X X X X L 
H H H H H 
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H0100164 

l6-input Multiplexer 

• PIN ARRANGEMENT • LOGIC DIAGRAM 

h " 
So So 

h h 
I"--I=F~[:§~::> 

Is h Ie I" 

h 
h I .. 5. 1"---iF=i==I=a=s"""," 
h I" h So 
h I" 

h'---1 ..... =l=iIa=S"""," 
Vcc 5, 

I, I .. 
Vee. VII h It 

So 

h I .. 
h h Vee Vec. Z h 

It I" (Top View) 

I" I .. 

I" In • TRUTH TABLE 

s. S, S. S. Z 

L L L L I. 
H L L L I, 

L H L L h 
H H L L 10 
L L H L I. 
H L H L J. 

L H H L I, 

H H H L I, 

L L L H Is 

H L L H I. 

L H L H I .. 
H H L H III 

L L H H In 

H L H H I .. 

L H H H II< 

H H H H I .. 
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HD100165 

Universal Priority Encoder 

The HDI00165 contains eight input latches with a Com­
mon Enable (Ei followed by encoding logic which generates 
the binary address of the highest priority input having a 
high signal The circuit operates as a dual 4-input encoder 
when the Mode Control input (M) is low, and as a single 
8-inpu t encoder when M is high. 
In the 8-input mode, Q., Q, and Q, are the relevant 
outputs, I. is the highest priority input and GS, is the 
relevant Group Signal output. In the dual mode, Q., Q, 

• PIN ARRANGEMENT 

.TRUTH TABLE 

E OE 
L L 
L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 

L L 
X H 

H L 
H L 

H - High Level 
L - Low Level 

M 
L 
L 
L 
L 
L 

L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 

H 
X 

L 
H 

I, 

H 
L 
L 
L 
L 

H 
L 
L 
L 
L 
L 
L 
L 

L 
X 

X 

X 

I. 

X 

H 
L 
L 
L 

X 

H 
L 
L 
L 
L 
L 
L 

L 
X 

X 

X 

• - Stores data present before E went hip. 

II J, I. 
X X 

X X 

H X 

L H 
L L 

H 
L 
L 
L 
L 

X X X 

X X X 

H X X 

L H X 

L L H 
L L L 
L L L 
L L L 

L L L 
X X X 

X X X 

X X X 

I. 

X 

H 
L 
L 
L 

X 

X 

X 

X 

X 

H 
L 
L 

L 
X 

X 

X 

and GS, operate with I.-I •• Q" Q. and GS, operate with 
I. -I 7' 

A GS output goes low when its pertinent inputs are all low. 
Inputs are latched wher. E goes high. A high signal on the 
Output Enable (OE) input forces all Q outputs low and GS 
outputs high. Expansion to acommodate more inputs can 
be done by connecting the GS output of • higher priority 
group to the OE input of the next lower priority group. 

I, 
i> M E v" DE I. 

I, 

I, 
I, I, 

b 
I, I, 17 

M I, 16 I> 

I 

'" 15 Q. 

v" Q;; I' Q, 

DE Q, Q, 

I, 

I, Q, GS, Vcc VeCA GS~ Q, 

(Top View) 
I, 

I> 

I. h Q, Q. Q. Q. GS, GS, 

L L H 
H L H 
L H H 
H H H 
L L L 

X X L L H 
X X H L H 
H X L H H 
L H H H H 
L L L L L 

X X L L L L H H 
X X H L L L H H 
X X L H L L H H 
X X H H L L H H 
X X L L H L H H 
X X H L H L H H 
H X L H H L H H 
L H H H H L H H 

L L L L L L L H 
X X L L L L H H 

X X * * * * * * 
X X * * * * * * 

188 



HD1oo165 

• LOGIC DIAGRAM 
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HD100166 

9-bit Comparators 

The HDIOOl66 is a 9·bit Magnitude Comparator which 
compares the arithmetic value of two 9·bit words and 
indicates whether one word is greater than, or equal to the 
other . 

• PIN ARRANGEMENT 

B, B, 

B, S. 

So Bs S. 

B>A "' B. 

W B, B, 

V" S. B, 

VeeA V" 
B, 

So 
A>B '" 

A. A, 

A, A, 

" '" 
" '" 

(Top View) 

• LOGIC DIAGRAM 

A>B A=B 

The outputs do not have pull down resistors, which 
provides the wire OR functions by tying several outputs 
together. 

'" A, 

'" 
17 As 

16 A. 

15 A, 

I' A, 

A, 

B>A k=B Vee VCCA A>B h 

{Top View} 

B>A 
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• TRUTH TABLE 

A. B. A, B, 

H L 
L H 
A.-B. H L 
A.-B. L H 
A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. Ar-B, 
A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

H - Hlsh Level 
L -Low Level 
Blank - Dem't care 

Input 

A. B. A. B. A. B. 

H L 

L H 
A.-B. H L 
A.-B. L H 
A.-B. A5-B5 H L 
A.-B. A.-B, L H 
A.-B. A,-B. A,-B .. 

A.-B. A.-B. A,-B. 

A.-B. A.-B. A .. -B. 

A.-B. A.-B. A,-B, 
A,-B. A5-Bs A.-B. 
A.-B, A.-B. A,=B. 

A.-B. A.-B. A,-B, 

A.-B. As-Bs A.-B. 
A.-B. A5-Bs A,-B .. 

H01oo166 

Output 

A. B. A. B. A. B. A. B. A>B B>A A-B 
H L H 
L H H 
H L H 

L H H 
H L H 

L H H 

H L H 

L H H 

H L H 

L H H 

H L H L H 

L H L H H 
A.-B. H L H L H 

As-Bs L H L H H 
As-Bs A2-B2 H L H L H 

A.-B. A.-B. L H L H H 
A.-B. A.-B. AI-BI H L H L H 
A.-B. A.-B. A.-B, L H L H H 

As-Bs A,-Bz AI-BI A.-B. L L L 
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H01oo170 

Universal Demultiplexers/Decoders 

• PIN ARRANGEMENT 

.10. 

110 

II. 

H. 
H. 

Ed 
H. 17 

vcc E;; .10. 16 

VeCA v .. A .. 15 

b.IZ,) E;; " 
Zo.I?) E;; 

Zr.(ZrI A.. 

Zb{ZIl M Zz. ZI. Vee VeeA L. 'hI 
(?)(bl (Zrl (bl 

.10. A .. (Top View) 

.TRUTH TABLE 

.Dual l-of-4 Mode (M-A,,-Hc-L) 

Input 
Active High Output 

(H., H.-H) 
r- EI A" A •• Z •• Z,. Z .. Z .. 
"EW r.;- A .. A .. Zoo Z .. Z .. ZSI 
H X X X L L L L 
X H X X L L L L 
L L L L H L L L 
L L L H L H L L 
L L H L L ·L H L 
L L H H L L L H 

.Single l-of-8 Mode (M-H : A •• -AIb-H.-H.-L) 

Zoo 
Z .. 
H 
H 
L 
H 
H 
H 

.10. 

M 

"'. 
Ao. 

• LOGIC DIAGRAM 

At. 

A,. 
r. 
Ed 
A" 
M 

At. 

A .. -----...J 

E.:.:::J=======~l) E.; 

H'~~=J H. 
H • 

(z.) for 1-of-8 applications 

Active Low Output 
(H.,H.-L) 

Z" Z .. Z .. 
Z .. Z .. Z .. 
H H H 
H H H 
H H H 
L H H 
H L H 
H H L 

Input 
A.tive High Output 

(He-H)-
E;" Eo A,. A" A •• Z. Z, Z. Z. Z. Z. Z. Z, 
H X X X X L L L L L L L L 
X H X X X L L L L L L L L 
L L L L L H L L L L L L L 
L L L L H L H L L L L L L 
L L L H L L L H L L L L L 
L L L H H L L L H L L L L 
L L H L L L L L L H L L L 
L L H L H L L L L L H L L 
L L H H L L L L L L L H L 
L L H H H L L L L L L L H 

*for He-Low. Output ate. are COIaPlemented. 

Z,.(Z,I 

Zo,(ZoI 

z .. CZo) 

z..(z,) 



HD100171 

Triple 4-input Multiplexers with Enable 

• PIN ARRANGEMENT 

I,. 

I •• 

I,. 
b. 

b. 

V(,.C VCCA z~ 

(Top View) 

• TRUTH TABLE 

E S. s, 
L L L 

L H L 

L L H 

L H H 

H X X 

193 

• LOGIC DIAGRAM 

I •• --"""f-:!±-E 

I" --"""f-:!...!EE 

z. 

Z. 

I •• -----i-i:±8 )o-=~-"'-z. 

Z. 
z. 

I" -----i--t:::EB 
10. b. ---"f:=I=u 
I .. 
J,. 

I,. E---1>----~ 
L 



HD100422 

256-word x 4-bit Fully Decoded Random Access Memory 

The HMl00422Is EeL lOOK compatible, '). ';'worcl x 4-blt, 
read/write, random access memory developed for high 
speed system such as scratch pads and control/buffer 
storages. 
Four active low Block Select lines are provided to select 
each block independently. 
The fabrication process uses the Hltachfs low capacitance, 
oxide lsolation method With double metaHzation. 
The HMl00422 Is encapsulated In cerdlp·24pln package, 
compatible with FalrchBd's FI00422 . 

• PIN ARRANGEMENT 

.TRUTH TABLE 

Item 

g WE 
H X 

L L 

L L 

L H .. Nota) x. Irnlev .. *:_ ... __ . 

(Top View) 

Output Mode 
D •• 

X L Not •• Iected 

L L Write "0" 

H L Write HI" 

X D .. ,· Read 
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• FEATURES 
• 2S6-word x 4-blt organization 
• Fully compatible with lOOK EeL level 
• Address access time: IOns (max.) 
• Mlnlmum write p·tlse width: 6ns (min.) 
• Low power dissfpalton: 0.8mW /bit 
• Output obtainable by wlred~R (open emitter) 

A. 

17 WE 
16 m, 
IS 010 

14 as; 
DO, 

• BLOCK DIAGRAM 

'" 
,.. A, 
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QUICK REFERENCE GUIDE 

• FM/ AM RECEIVER 

Type No. Outline AM-RF AM-IF 
Conv. Amp. 

HA11225 DP-16 

-----+-----f------+---+ 
HAl2411 DP-16 

Electrical Performance Recommended A ppl i cati on 

AM 
Det. 

FM-IF 
Amp. 

• 
• 

FM 
Demod. 

• 
• 

------,-----~:'1r .. -=--
Other Tuner! Radio Car 

Receiver i Use 
Remarks 

Tuning Meter. variable 
Muting I -t Muting level 

Tuning Meter 0 I • I 
~::::~, Mo<o. : I: SIN ,!dB '''-

------t----t----t----t---j----1,----t---CM:7"ut"'i-=ng'--'-'==- -- - fuOing-;;;;t~~ -Signal Meter ij--
HA12412 DP-16 • • Tuning Meter • + short-circuit 

____ -t ___ -t __ -t __ -+ ___ --1_----1~--~cS~'g~n-=al~M~e~t~er~~~~1 __ ---t~~AM~nd---
I I Audio Amp., Muting: I V cc ~ 3-16V. 

HA12413 DP-16 •••• I Tuning Meter 'I 0 I • I Low oppratIng 
! Signal Meter 'i current 

HA12417 SP-16 • • • I r---r·--------T-----t-----!-~----r--c;,-.;dst;.;-;g -- --

--H-A-12-4-1-8+-S-P---1-6-+-'---+--+--+~--.-~I--~~~:~: Me~:----tj--~--t- ---r--~--l~ie}~-- - .. -

i Signal Meter I i 

• FM STEREO DEMODULATOR 

Type No. I Outline 
I 

Electrical Performance 'Recommended Application ! 
Demodulation Pilot :~P-o-'sc..t-Ti-:-L-a-m-p--+I-:cT-u-ne-r-·'- Radio I Car--j 
System Canceller i Amp. I Driver i Receiver Use I 

Remarks 

HA12016 DP-16 I PLL • I • I • 
-H-A-1-20-1-8-+t--S-P--1-6-41----P-L-L----I~-----+-I-----+1 • 

• I SIN: 88dB typo 
I G v : 12. 5dB t vp. j----;----_._-" .. _--- -

• OUTLINE 

lJlP-16 ] 

AM 

T I AM RF 

~'-----' 

• 

SIgnal Metf'r Tuning Meter 

Signal Mpter 

• 
Gv. -1.4dB 

I Low s~ppl)' voltage 
I operatIOn 

AM Cony HL._A_M_rF_.JHL. __ De_t._~--------OO 'IF 0", 

~.\\ 
( , \ \ 

\ 
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QUICK REFERENCE GUIDE 

.POWER IC LINE UP 

I Maximum Electrical Recommended Application 

Type No. 

I 
Outline Ratings Characteristics Hi Fi Car Cassette Home Remarks 

Amp. Use Tape Stereo PT(W) Vcc(V) P, •• (W) RL(O) Vcc(V) Recorder 

HA1374 i SP-I0TA I 7.2 22 3.0x2 S 15 0 • 2 channel built-in 
--t--. 

HA1374A SP-I0TA 7.2 25 4.0x2 S 17 0 • 2 channel built-in 

HA1377 SP-12T 15 IS 5.Sx2 4 13.2 • 0 2 channel buit-in 
I 

HAI377A SP-I2T 15 IS 
5.Sx2 
I---

17 
4 I 13.2 • 2 channel built-in 

0 
BTL connection 

----~--
_. 

HA13S8 SP-12T 15 IS 18 4 13.2 • 0 BTL system 
--

HA1389/R SP-I0TA 7.2 
I 

30 7 S 22 0 • 
I 4.3x2 4 12 

HA1392 SP-12T 15 20 • 0 2 channel built-in 
6.8x2 4 15 

HA1394 SP-I2T 15 35 8.2x2 S 25 0 • 2 channel built-in 

HA1397 SP-12T 30 ±30 20 S ±22 • 0 2 supplies system 

HA1398 SP-12T 15 18 5.8x2 4 13.2 • 0 2 channel built-in 

• PREAMPLIFIER IC LINE UP 

Maximum Electrical Characteristics Recommended Applicati on 

Type No. Outline Ratings THD GV(OL) V,u.t Hi Fi Car Cassette Home Remarks 
Noise (%) (dB) (V) Amp. Use Tape Stereo PT(mW) Vcc(V) Recorder 

HA12012 SP-8 250 20 V"'(PI) 0.07 105 2.5 • 0 2 channel built-in 
0.9SI'V 

HA12017 SP-8 500 ±26.5 V",e 0101) 0.002 105 14.7 • 0 2 supplies system 
1. 15mV 

ISP-10TAI I SP-12T I 
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• CASSETTE TAPE DECK 

Type No. 

HAI2001W 

HA12005 

HA12006 

HA12010 

HA12019 

Outline 

DP-22 
DP-16 

DP-16-2 

DP-16 

DP-16 

Microphone 
Input 

PLYfREC Headphone 
Amp. Amp. 

• 
• 

External ~-------....I 
Input 

PLY/REC 
HelM! 

PLY tREe Electronic SWitch 

Erase~ 

Electrical Performance 

Mechanizm Electronic 
Control Switch 

• 
• 
• 

Head~ 

* Dolby Circuit System IS the Registered Trademark of Dolby .... ______ --1 
Laboratorv Inc . 

• OUTLINE 

IOP-1SI I OP-1S-2 I 
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QUICK REFERENCE GUIDE 

Other 

12 point linear-scale 
bar-graph di splay 

11 point log.-scale 
bar-graph display 

Sar Graph 
Level Meter 

Remarks 

PL Y fREC Switch. 
Head Switch. 
Mute Switch. etc 

Suitable for digital 
indication of level 
meter 

Headphone 
Out. 



• PLL FREQUENCY SYNTHESIZER TUNING SYSTEM 

Type No. Outline 

HDI0551 SP-8 

HD44015 DP-22 

HD44752 

DP-42 
FP-54 

HD44753 

HA12009 DP-42 

• OUTLINE 

! SP-S! 

# 

Device System Block 

ECL Prescaler 

CMOS PLL 

CMOS Microprocessor 
Controller 

Bipolar Indicating 
Decoder/Driver 

@P-2]J 

, 

Function 
Guarantee of divide on 150MHz. 
Selection J1O. >h. ~. ~. ~ and 
~ 

Able to synthesize all band receiver 
(FM/SW /MW /LW) 

4 bit 1 chip 
microcomputer 
• Function of receivIng memory 
• Manual scan 
• Automatic scan 
.Time display/timer 

Frequency display and time display in 

FM/ AM 2 band tuner. 
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QUICK REFERENCE GUIDE 

Remarks 

HD44752 is controller 
for 4 band European 
use. 
HD44753 is 
controller for FM and 
MW band in American 
and Japanese use 

Able to drive 
both LED and 
fluorescent tube displays 



QUICK REFERENCE GUIDE 

• COLOR TV BLOCK DIAGRAM I "",. 
t 

I 

Uf-lF/VHF Tuner 

I Power Source 

L__ _ __________ ~=~_ __I 
.AFT AND PIF 

-----r--------r-----EI ,,(,!!l~_al PerformaD<:'i-:c-_ _ ____ Recommended 
Type No. Outline PIF V'd su~ Application Remarks AFT I RF AGC I eo Voltage Other 

Amp. Det. (V) rcolor B/W 

HA1l215A DP-24 I • • 12 
with Video • direct coupled • Forward • Amp. SA W filter 

- --- --- ---~-i-- -r-. 
HA1l221 _~!-16 - I • • Quasi Sync. 11 with Sync. • Reverse Det. Sept. 

-----~-

• • with Video direct coupled HA1l238 DP-22 
• ! • Quasi Sync. 12 • c------+ Forward Det. Amp. SA W filter 

--~--------.~- l------ ---~ r- • • with Video direct coupled HA1l440 DP-16 • I • Quasi Sync. 12 • Reverse Det. Amp. SAW filter 

• COLOR AND VIDEO SIGNAL PROCESSING 

Electrical Performance Recommended -~--

Type No. Outline Color Color Color Video I Supply Application Remarks 
Amp. Sync. Demod. Amp. 

Voltage 
(V) Color B/W 

• Sync. Sept., Pedestal HA1l401 DP-16 - - - Tint, 12 • Brightness Clamp, Blanking 
---~----

• HA1l412A DP-28 • • • Brightness 12 • Tint DC Control 
Control 

• Tint DC Control, HA1l431 DP-28 • • • Brightness 12 • Blanking Circuit Control ------- • with Auto. Flesh HA1l436 DP-28 • • • Brightness 12 • Control Control 
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• SYNCHRONOUS SIGNAL PROCESSING AND DEFLECTION 

Electrical Performance 

Type No. Outline Sync. I Horiz. 

I 
Horiz. Vert. Vert. Vert. 

Sept. I Osc. Drive. Osc. Dnve Out. 

HA11244 DP-16 - • • • • -

HA11409 DP-16 - - I - - - -

HA11423 DP-16-2 • • - • - --

HA1385 DP-5T - I - I - -- - • I 

• SOUND SIGNAL PROCESSING 

Type No. Outline 

HA11229 DP-14 

TDAI035S QP-12T 

• OTHER FUNCTION 

Type No. 

HZT33 

• OUTLINE 

[QFCSTJ 

SIF 
Amp. 

• 
I • I 

Electrical Performance 

AF Power 
Suppl) 

Discrtm. Amp. Amp. Voltage 
(V) 

• • - 5.5 Sync. Det. 

• • • 24 

Function 

High stabilized zener IC of 33\' 

~ ~~"'\' 
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QUICK REFERENCE GUIDE 

Recommended 
Supply ApplicatIOn Rpmark .. 
Voltage 

IV) ColvI' B/W 

12 • • wIth X-ray protection 

12 • • VIl{ UfW 

12 • with X-ray protectIOn 
dnd blankIng CirCUit 

110 • dual power sUl1ply 

Recommended 
AppilcatlOJI Rt'marks 

Color H/W 

- • Low ,oltage 
operatIOn (3 to 8V) 

• • DC volume control, 
Input/Output for VCR 

Recomnwnded Appl!{~atlon 

Preset voltage supply for electronic tuning 



INDUSTRIAL LINEAR CIRCUITS 

• LINEAR les 

Functions HITACHI Pac kage Code 
Cross-reference Type No. M P PS G GS 

General Purpo~e HAl7i41 DP·8 DG·8 Fairchild I'A741C 

High Speed HAl7715 T·100 Fairchild I'A715C 

Operational HA17458 Dp·8 DG-8 NS LM1458 

Amplifiers Dual HAl7747 DP·14 DG·14 Fairchild I'A 747C 
~·04 DP·8 DG·8 NS LM2904 

HA17301 DP·14 DG·14 Motorola MC3301 
Quad. 

HA17902 DP·14 DG·14 NS LM2902 

Single HA1813 Dp·8 , 
Universal HA1812 DP·8 DG-8 

Voltage 
HA17903 DP·8 DG·8 NS LM2903 

Comparators Dual 
HA1B07 DG'14 

Quad. HA17901 DP·14 DG·14 NS LM2901 

Vanable 2-37V, 150mA HAl7723 DG·14 Fairchild I'A 723C 

5V,lA HA17805 T·220AB Fairchild I'A7B05C 

6V,lA HA17B06 T·220AB Fa Irch lid I'A 7B06C 

7V,lA HA17B07 T·220AB 

BV,lA HA17BOB T·220AB Fairchild I'A7BOBC 
. 

12V,lA HA17812 T·220AB Fairchild I'A 7B12C 

15V,lA HA17B15 T·220AB Fairchild I'A7B15C 

lBV,lA HA17B1B T·220AB Fairchild I'A7B1BC 

24V,lA HA17B24 T·220AB Fairchild I'A 7824C 
Voltage 

Fixed 5V,O.5A HA178M05 T·220AB FSirch ild I'A 78M05C 
Regulators 

6V,O.5A HA178M06 T·220AB Fairchild I'A 78M06C 

7V,O.5A HA178M07 T'220AB 

8V,O.5A HA178MOB T·220AB Fairchild I'A78M08C 

12V,O.5A HA178M12 T·220AB Fairchild I'A78M12C 

15V,O.5A HA178M15 T·220AB Fairchild I'A78M15C 

18V,O.5A HA178M18 T·220AB Fairchild I'A78M18C 

~ . .sA HA17BM20 T·220AB Fairchild I'A78M20C 

24V,O.5A HA178M24 T·220AB Fairchild I'A78M24C 

Switching Regulator Controller HA17524 DP·16 DG·16 Silicon General SG3524 

AID, D/A 8·blt Double Integral Type AID HAl6613 DP·28 

Converters 8·bit D/A HA17408 DP·16 DG·16 AMD AM1408 

Differential Video Amp. HAl7733 T·l00 Fairchild I'A733C 

5 TranSistor Arrays HAl127 DG·14 RCA CA3045 

PreCision Timers HA17555 DP·8 DG·8 Signetics NE555 

Monostable Multivibrators HAl607 DP'8 

Other Micromotor Speed Controller HA16503 DP·14 

Functions Light-measurement Amp. HA16506 DP·14 

for Camera HA16564 DP·14 

Coin Sensor HA16603 DP'16 

Electric Leakage Breaker HAl6604 SP·8 

Burner Controller HA16605W DP·20 
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HITACHI POWER MOS fETs 

INTRODUCTION 
In 1977, HITACHI was the first in the world to develop 

and mass-produce 100 Watt Complementary Power MOS 
FETs. Since then, Power MOS FETs have been used in a 
variety of fields as an ideal power device with high 
switching speed and high resistance to electrically induced 
failure. HITACHI Power MOS FET technology has con­
sistently advanced in the areas of on-resistance, voltage and 
current handling capability and packaging. 

POWER MOS FET FEATURES: 
A. Excellent frequency response and high switching 

speed. (No carrier storage effects.) 

B. High resistance to electrical destruction. (No current 
concentration effects.) 

C. Easy parallel connection for higher power applications. 

D. Minimum drive power. (Voltage controlled device.) 

Note. 

There are two basic Power MOS FET structures: Ver­
tical Type and Lateral Type. The advantages of Vertical 
Types are: a) Drain Case and b) low on-resistance and low 
loss. Advantages of Lateral Types are: a) Source Case, b) 
high resistance to electrical destruction, and c) high fre­
quency response. HITACHI has both types to meet various 
requirements. The Vertical Types are called "D Series," and 
the Lateral Types are called "s Series." 

Power MOS FETs show extreme advantages, not only 
in new fields where conventional power devices are inade­
quate, but also in existing fields where conventional devices 
are already in use. 

( Uncler Lt •• ) 
D Series 

Drain to Source Vohap VD. (V) 
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HITACHI POWER MOS FETs 

.Wide Variations of Power MOS FETs 
Features 

Type No. Applications Function 
Bipolar Transistor Power MOS FET 

(I) Linear 

~ -!~ 
2SK213-216 2SK225-227 

Power "' .. , 2SJ76-79 2SJ81-83 Audio Amplifier 

CVV Al ~ 2SK286/2SJ96 2SK175-176 Out. 121 PWM 
2SK133-135 2SJ55-56 

Power PWM .n. Consumption 2SJ48-50 (HS784317844) Amp. 

111 Switching /-"-~lli, ~ j-IOO-IOOOkHz 2SK221® 
2SK258® Regulator Small Size. Light Weight 
2SK260® 

121 DC-DC ~ 2SKI76, 2SJ56 

HiBh-speed Converter 2SK298, 299 
2SK312, 313 Power 

Switching 131 DC-AC j-I-20kHz 

~ /-'00'" Iv ~ Inverter H'Bh preciS'o~'f!i. (HS84027) 

141 Arcing (HS7231) 

Machine 

III Medical High Resolution j-IOMHz 
Diagnosis 

~ tw;ll 2SK296 
Ultrasonic 121 Sonar 

j-2-3MHz 2SK294 
Applications ---

2SK216 131 HeatmB, 
Washing c---

~~ 
Smooth ~2.J 

2SKI76 
Motor 2SK298-299 
Control 

(1) Motor Drive Cycling 2SK312-313 
2SK308 

III MW,SW Small Size 2SK221® 
Transmitter Lower Power A 

2SK258® 
Communi· 121 HF, VHF r.>~ -." A 2SK260® 
cation 

Transmitter .... ~ ~ 2SKI76, 2SJ56 
System o.~ ~~I' 2SK298, 299 

11111111 2SK317, 2SK318 

111 IC Interface High Speed 
Low Driving Power 2SK216, 2SK294 

121 AnaloB 

~ ~ 
2SK288, 2SK296 

Other 
Switch 2SKI34, 2SKI76 

131 Character 2SK308 
Display 

( ): Under development 
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MAIN CHARACTERISTICS OF 
HITACHI POWER MOS FETs 

• D Series 

Type No. 

N-ch P-ch ~vis 
2SK347 - 400 
2SK352 - 250 
2SK345 2SJ101 40 
2SK346 2SJ102 60 
2SK294 - SO 
2SK295 - 100 
2SK296 300 
2SK310 - 400 
2SK311 450 
2SK319 400 
2SK320 - 450 
2SK343 2SJ99 140 
2SK344 2SJ100 160 
2SK308 -

(HSS4033) 
2SK298 -
2SK299 -
2SK312 
2SK313 -
2SK351 -

es Series 

rype No. 

N-ch 

2SK213 
28K214 
28K214® 

K21 
211 

6® 

7® 
8@ 

~SK 

28K226 
28K227 
28KI33 
28KI34 
28K134® 
28K!35 
2SKI35i1li 
28KI75 
28KI76 
28K176® =a 
28K26()@ 
28K317 
2SK31S 

• ; VDU *. Tc=25t! 

.OUTLINE 

[HJ 
EIAJ ;TC-3. TB-3 
JEDEC.TO-3 

120 
250 
400 
450 
400 
450 
800 

P-ch 

28J76 
28J77 

,J: r® 

,J: 
® 

-
-

28JSl 
28JS2 
28JS3 
28J4S 
28J49 
28J49® 
28J50 
28J50® 
28J55 
28J56 
28J56® 
-
-
-
-
-
-
-

ct:ID 
HPAK 

Maximum Ratings 

~V)· (~) ~~). 
+20 1 19 
+9 0.3 S 

5 

±20 --,-- 30 
-'---

3 

5 50 

±20 8 100 

10 
- 100 

8 

±20 
12 

---s- 125 

Maximum Ratings 

iV')' ivY (~) ~V;j 
'140 
'160 

160_ 
±15 0.5 30 

'I: 

'2' 

, 
±20 S 

'I 
100 

'I· ±15 7 

'I' 
'120 

'140 
±14 7 100 

'160 

'ISO 
'200 ±20 S 125 
2() 

8 100 

±20 
S 125 

5 125 

160 ±20 
8 120 

70 

~ 
JEDEC; To-I26mod 
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Electrical Characteristics 
RON(fl) 

(~~) (~;) 
t, Outline typ max _(MHz) 

4.5 9.0 - - - T-24L 
30 50 - 250 T-126 

0.3 0.4 40 70 -

0.4 0.56 40 70 5 

2.5 4.0 20 70 10 
T-220AB 

2.5 4.0 25 70 10 

1.1 1.S3 50 120 5 

0.3 0.5 100 90 2 T-22 

0.2 0.3 60 160 4 
0.4 

1.1 1.75 50 120 5 

T-3 
0.67 0.9 70 200 3 

1.67 3.0 100 300 2 

Electrical 
R, (0) t •• toll /, Outline 

typ max (ns) (ns) (MHz) 

S/IO - 20 30 40/30 ~ 

0.5 O.S ISO/IOO 1l012S0 3/2 

0.5 0.6 25 350 2 

cr:ID 
1.0 1.7 ISO/230 6O/!!0 3/2 

ISO/230 60/110 

1.0 1.7 190/150 11101210 3/2 
IISO/230 I 110/ll0 
90/150 1110/210 

270/330 90/120 
1.0 1.7 2/1 CHJ 60 200 

.0 .5 25 45 50 

O.S l.l 25 140 7 

2.5 3.0 25 140 7 

0.95 1.25 - -
.9 2.5 

I !-2ZQA!i! I ~ I T-24L I 
EJAJ;SC-46 RFPAK DPAK 
JEDEC;TO-220AB 

, ~ ~ 



HITACHI LASER DIODES 

• FEATURES 
• Wide Selection of Wavelength for Various Applications, Visible, Infrared and Long wavelength. 
• Continuous or Pulsed Operation up to 50°C. 
• Various Types of Package. 
• Low Operating Current. 
• Fully Stabilized Fundamental Mode. 

• CHARACTERISTICS OF LASER DIODES 
• Absolute Maximum Ratings 

Package Allowable Output Power Reverse Voltage Operating Temp. Storage Temp. 
Type No. P * V R Topr Tst~ Outline 0 

(mW) (V) (DC) (DC 

HLP1400 15 

Open-Air HLP2400 3 
Type 0-+50 0-+60 

HLP3400 10 

HLP5400 5 

HL780lE, HL780lG 5 

HLP1600, HLP1700 15 
Hermetic 

H LP2600, H LP2700 3 2 Seal Type 
HLP3600, HLP3700 10 

HLP5600, HLP5700 5 0-+50 -40 - +60 

HLP1500 6 

Fiber HLP2500 1.5 
Pigtail Type HLP3500 3 

HLP5500 1.2 

* Free of kInk below thIs value 

• Optical and Electrical Characteristics 

Peak Wavelength Beam Test Threshold Output Monitor Test 
Package 

Type No. 
Divergence Condition Current Power Power Condition 

Outline ;\.p ()//x() 1 * Ith Po Pm 
(nm) (deg) Po (mA) (mW) (mW) IF 

min typ typ 
(mW) 

typ min min 
(mA) 

max typ 

HLP1400 12 x 26 10 70 4 5 2 Ith + 25 

Open·Air HLP2400 800 830 850 25 x 35 2 20 1 1.5 0.5 Ith + 5 
Type HLP3400 25 x 35 6 35 4 6 1.0 Ith + 15 

HLP5400 - 1300 - 30 x 40 3 50 1.5 3 - Ith + 20 
HL780lE, HL780lG 760 780 800 15 x 27 3 60 - 3 (O.lmA)** Ith + 15 

Hermetic HLP1600, HLP1700 12 x 26 10 70 4 5 0.2 Ith + 25 

Seal Type HLP2600, HLP2700 800 830 850 25 x 35 2 20 1 1.5 0.05 Ith + 5 

H LP3600, H LP3700 25 x 35 6 35 4 6 0.1 Ith + 15 

HLP5600, HLP5700 - 1300 - 30 x 40 3 50 1.5 3 - Ith + 20 

HLP1500 - 4 70 2 3 0.5 Ith + 25 
Fiber HLP2500 800 830 850 - 1.0 20 0.5 0.8 0.1 Ith + 5 
Pigtail 

HLP3500 2 35 1.5 2 0.3 Ith + 15 Type -
HLP5500 - 1300 - - 0.5 50 0.4 0.7 0.05 Ith + 20 

* The beam dIvergence IS the full beam WIdth at half maxImum pomts, parallel and perpendIcular to the JunctIOn plane. 
** The monitor output current is defined as the short current of the photo diode which is included in the package. 

207 



HITACHI LASER DIODES 

• Map of Wavelength vs. Output Power 

15 o H LP1 000 Serl.S 

10 

i 
o H LP3000 S.rI.s 

~ 
;= 
~ 

~ 
" 0 5 o HL7801 

o HLP2OO0 Serl.s 
o H LP5000 Serl.s 

(Longitudinal Multi Mode} 

OL-________ ~ __________ _L ______ ~~I-------LI----------~I-----------LI--------~~~---
700 800 900 1200 1300 1400 1500 

Lasing Wavelength (nm} 

208 



• PACKAGE 
Five types of packages are currently available. 
Especially the type 500 is a hermetically sealed package. 

~ 500 type .: ~ 

Laser8eam 

Cathode AR-Coated Glass Window 

600 type 
~.~~236B~5~ 0\,". If, fl'i 

Light GUide 

55 Laser ChIp 2:26 

Monitor Beam :;L~ Laser Beam 

-~-

AR-Coated Glass Window 

700 type 

Light GUide 

Mon,,:r~\=<=i_;it ~"=~ Boom t: -
Beam ~ 

; 
M3P05 

14 12 

835 235 

E type Laser Chip 

G type 
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HITACHI LASER DIODES 

The laser is mounted on an uncapped 
stem, facilitating close access to the 
chip. Moreover, the stray capacitance 
for the lead terminal can be mini­
malized. 
Therefore it is convenient for experi­
mental use. 

The device is provided with a fiber 
pigtail and monitor output-guide, and 
is hermetically sealed. 
<Standard Fiber> 
Numerical Aperture 
Core Diameter 
Outer Diameter 
Jacket Diameter 
Refractive Index 
Length of Pigtail 

0.2 
50/.lm 
125/.1m 
900/.lm 
GI 
50cm 

The type 600 and 700 are general purpose 
packages with AR-Coated glass window. 
They are also provided with a monitor 
output guide. 

The type E is provided with a photo 
detector for power stabilization and so on 
It results in the simplified automatic 
power control circuit (APC). 

The type G is provided with a photo de­
tector for power stabilization and so on. 
It results in the simplified automatic 
power control circuit (APC). 



HITACHI INFRARED EMITTING DIODES 

• FEATURES 
• High Power Output ·· .. ·10 - 60 mW 
• Wide Selection of Wavelength ..... 735 - 905 nm 

By changing the mixed crystal ratio "x" of material Gal·xAlxAs, 
the peak wavelength can be selected within the range of 735- 905 nm. 

• Excellent Monochromacy ..... Spectral Width 30 nm. 
• Excellent Frequency Response ..... Rise and Fall Time 12 ns. 

• SELECTION GUIDE 

Series I\p Optical Output Power 
(Type Package Feature typ Po (typ) 
No.) (nm) 

10mW 15mW 20mW 25mW 30mW 40mW 50mW 60mW 

l1't'. Open-Air 
760 HLP20TA HLP30TA HLP40TA 

type 800 HLP30TB HLP40TB HLP50TB HLP60TB 
, . . J Close 

access to 840 HLP30TC HLP40TC HLP50TC HLP60TC 

T-type optiCS 880 HLP30TD HLP40TD HLP50TD HLP60TD 

IT 
Dpen-Air 

760 HLP20RA HLP30RA HLP40RA 

type 800 HLP30RB HLP40RB HLP50RB HLP60RB 
Close 
access to 840 HLP30RC HLP40RC HLP50RC HLP60RC 

HLP R-type 
optics 

880 HLP30RD HLP40RD HLP50RD HLP60RD 
Series 

760 HLP20RGA HLP30RGA HLP40RGA 

~ 
Hermetic 
Seal type 800 HLP30RGB HLP40RGB HLP50RGB HLP60RGB 
Easy to 

840 HLP30RGC HLP40RGC HLP50RGC HLP60RGC 
handle 

RG-type 880 HLP30RGD HLP40RGD HLP50RGD HLP60RGD 

~ 
Hermetic 760 HLP20RLA HLP30RLA HLP40RLA 
Seal type 

800 HlP30RLB HLP40RLB HLP50RLB HLP60RLB Easy to 
handle 840 HLP30RLC HLP40RLC HLP50RLC HLP60RLC 
sharp 

RL-type directional 880 HLP30RLD HLP40RLD HLP50RlD HLP60RLD 

760 HLP20WTA HLP30WTA HLP40WTA 

1" 
Sharp 800 HLP30WTB HLP40WTB HLP50WTB HLP60WTB 

l directional 840 HLP30WTC HLP40WTC HLP50WTC HLP60WTC 

T-type 880 HLP30WTD HLI'40WTD HLP50WTD HLP60WTD 

IT 
760 HLP20WRA HLP30WRA HLP40WRA 

HLP-W Sharp 800 HLP30WRB HLP40WRB HLP50WRB HLP60WRB 
Series 

directIonal 840 HLP30WRC HLP40WRC HLP50WRC HLP60WRC 

R-type 880 HLP30WRD HLP40WRD HLP60WRD HLP60WRD 

~ 
760 HLP20WRGA HLP30WRGA HLP40WRGA 

Hermetic 
800 HLP30WRGB HLP40WRGB HLP50WRGB HLP60WRGB Seal type 

Easy to 840 HLP30WRGC HLP40WRGC HLP50WRGC HLP60WRGC 
handle 

RG-type 880 HLP30WRGD HLP40WRGD HLP50WRGD HLP60WRGD 

(HE-
~ 

With 790 

8401 F) Fiber 
I 200llW 

890 

F-type 
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"ITACHI INFRARED EMITTING DIODES 
• CHARACTERISTICS OF INFRARED EMITTING DIODES 

• Absolute Maximum Ratings 

Item Symbol Open·Air Type Hermetic Seal Type Fiber Pigtail Type 
T, R-type RG, RL-type F-type 

Forward Current 250 (230*) 250(230*) 150 

Reverse Current 3 3 3 

Power Dissipation 600 600 

Operating Temp. Top, -20 - +40** -20-+60 -10-+60 

Storage Temp. T.tg -40 - +60** -40 - +80 -20 - +70 

* Value at Ap = 760 nm ** Storage and operating conditions must be taken under humidity of lower than 40%. 

• Optical and Electrical Characteristics 

Item Symbol 

Output Power Po 

Peak Wavelength AP 

Spectral Width AA 

Forward Voltage VF 

Reverse Current IR 
Capacitance Cj 

Rise and Fall Time t" tl 
Cut-Off Frequency fc 

* Value at Ap = 760 nm 

• Radiation Patterns 
HLP Serios (T, R·Wpe) 

Test Condition 

IF = 100 mA 

IF = 200 mA 

IF = 100mA 

IF = 200 mA 

IF = 100 mA 

IF - 200 mA 

IF = 100 mA 

IF = 200mA 

VR = 3V 

V R = 0, f = 1 MHz 

I bias = 100mA, 30% mod, -3dB 

HLP Series (RG-type) 
HLP-W Series 

T, R, RG, RL-type F-type 

min typ max min typ 

- - - 100 200 

Refer to selection guide - -

- - - 790 840 

Refer to selection guide - -
- - - - 30 

- 30 35 - -

- - - - 1.8 

- 1.7(2.3*) 2.3(2.6*) - -

- - 30 - --
- 30 - - 30 

- 12(20*) - - 12 

- 30 - - 30 

HLP Series (RL-type) 

max 

-

-
890 

-

40 
.-

2.5 

-

10 

-

-
-

~IiIJ ~.lllllf 
100 80 60 40 20 0 20 40 60 80 100 80 60 40 20 a 20 40 60 80 

Relative Ught Intensity ,%) Angle (deg) Relative Light Intensity ,%, Angle (dag) 

Relative Ught Intensity (%, Angle (deg) 

• Forward Characteristics (HLP, HLP-W Series) 

250 

200 

r/lJ-X.'760~m 
840nm t-800nm 

~ 880n"" 
~ 

150 
~ 
~ 
(l 
'!' 100 
~ 
0 ... 

50 

I 

'I 
'I 

)/J 
0 4 

Forward Voltage VF(V) 
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Unit 

mA 

v 
mW 

Unit 

IlW 

mW 

nm 

nm 

V 

IlA 
pF 

ns 

MHz 



• PACKAGE 

8. 
~ 

T-type 

R-type 

RG-type 

RL-type 

.~ F-type 
0: ... 
11 
u::: 

08 

Optical Lens 

HITACHI INFRARED EMITTING DIODES 

Anode 

, 0 

SI-Submount 

212 

Fiber Pigtail 

51",," 

A chip is mounted on a flat metal 
stem, designed to be conveniently used 
as a diode array. 
This type is suitable for multi­
assembling with high density. 

The R type is capable of close accessing 
to the optics. 

The RG type is hermetically sealed using 
a flat glass, highly reliable. 

The R L type is hermetically sealed using 
a optical lens and has the characteristics 
of sharp directional beam divergence. 
The focal length is about 7 mm. 

The F type is provided with a fiber 
pigtail and suitable for fiber communi­
cation. 
<Standard Fiber> 

Numerical Aperture 
Core Diameter 
Clad Diameter 
Refractive Index 
Length of pigtail 

0.2 
85J.UT1 
125ILm 
SI 
50 em 





HITACHI GATE TURN-OFF THYRISTOR (GTO) 

GTO thyristors permit main current to be turned 
on or off by plus or minus gate pulse current. 
Therefore, they do away with commutation circuits 
and permit high frequency operation, thus making 
it possible to miniaturize the size of inverters and 
choppers and increase their performance. 

The Hitachi GTO Thyristor adopts an anode 
shorted emitter construction. This feature simulta· 
neously allows low on-state voltage and high speed. 
Besides, its stable high temperature characteristics 
make Hitachi GTO Thyristors ideal for many ap­
plications. 

The Hitachi GTO Thyristors are available in 
wide series to meet the customer needs for AC 
230 V and 460 V line applications. 

214 

5 

Anode-shorted 
emitter 

construction 
Heavy metal GTO 

Heavy metal 
doping type 
GTO 

doping type 
GTO 

> -4 

f: ~: I:;: 6' Anode-shorted • . .......... ~ .......... . 

T,--e_m_i_tt_e_r c...,o:,:n,-st_ru_c_ti_o_n_G-:,T::-O __ 

0" "0 20 A A 

Turn-off time (1'5) 

Relationship ae_n On-State Voltage and Tum·off Tim •• 
The anode-shorted emitter construction realizes a low on-state 
voltage and a small turn-off time at the same time. This has been 
impossible with the heavy metal doping method. 



HITACHI GATE TURN-OFF THYRISTOR (GTO) 

Main Applications 

AVAF Inverter 
Variable speed control of electric motors for fan, 
compressor and pump drive. 

CVCF Inverter 
AC Power supplies for computers, instrumentation, 
communication equipment, etc. 

Chopper 
NC machine tools, electric automobiles, forklifts and 
electro-driven vehicles. 

High-frequency 
Induction heating and welding machines. 

power supplies 

Electrical home Induction-heated cooking devices and control of various 
appliances appliance drive motors. 

Hitachi GTO Series 

~ GFT GFT GFF GFP GFT GFT GFF GFF GFF GFP GFP 
Ilems 20A6 50A6 90A6 450A8 20812 50812 90812 200E12 300812 600C16 100825 

Repelilive Peak 011-

slale Vollage 600 V 600 V 600 V SOO V 1,200 V 1,200 V 1,200 V 1,200 V 1,200 V 1,600 V 2,500 V 
(VORXM) 

Repelltlve Controllable 

On-slate Currenl 20 A 50 A 90 A 450 A 20A 50A 90 A 200 A 300 A 600 A 1,000 A 
(ITeM) 

Peak On-slale Vollage 2.4 V 2.5 V 2.3 V 2.0 V 3.0 V 
(VTM) 

3.1 V 2.S V 3.S V 3.2 V 2.5 V 2.5 V 

Gate Turn-on Time 2 ps 2 ps 2 ps 3 ps 3 ps 3 ps 3 ps 3 ps 4 ps 5 ps 5 ps 
(Igl) (Typical) 

Gale Turn-oil Time 4.5ps 4.5 ps 4.5 ps 5 ps 4.5ps 4.5 ps 4.5 ps 4.5 ps 10 ps 11 ps 21 ps 
(Igq) (Typical) 

TO-3 TO-3 
Package TO-66 TO-3 Flat Press TO-66 TO-3 Flat Flat Flat Press Press 

Base Pack Base Base Base Pack Pack 

Specifications are subject to change without notice. 
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TRIACS 
(ISOLATED TO-3 FLAT BASE) 

FEATURES: 
• Electrically isolated TO-3 flat base 

package and FASTON terminals. 

• High surge current capability. 

• Low on-state voltage. 

• 1500 or 2000V (RMS) isolation 
voltage (1 minute). 

• Selected types available for an 
inductive load operation. 

VORM IT (RMS) @Tc 
TYPE 

(V) (A) (C) 

FSM16C2L 200 16 @76 
FSM16C4L 400 
FSM16C6L 600 

FSM20C2L 200 20@74 
FSM20C4L 400 
FSM20C6L 600 

FSM30C2L 200 30@63 
FSM30C4L 400 
FSM30C6L 600 

ITSM VTM @hM IGT/VGT IORM 
(50Hz) @VORM 

(A) (V) (A) (rnA) (V) (rnA) 

150 1.5 @23 50/2.5 0.2 

180 1.5 @28 50/2.5 0.2 

275 1.5 @45 50/2.5 0.2 

IGT, VGT: MT2(+)/G(+), MT2 (+)/G(-), MT2(-)/G(-) 

di/dt 

(AIJ.Ls) 

20 

20 

20 

Viso: Isolation voltage between a terminal and the flat base. 

-I 
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'dv/dt VISO 
ICOMMI 
(VRMS ) 

10 2500 
2500 
2500 

10 2500 
2500 
2500 

10 2500 
2500 
2500 



SECTION 8 
FIBER OPTIC 
COMMUNICATION DEVICES 

@> OPTICAL TRAt.SM!llER 

O~>2 J',) I --
Ht(...ch~ L.td ,,~" 

• OPTICAL RECEJVER 
DR2301 __ 

~ ....... -
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FIBER OPTIC DIGITAL MODULES 
DS2101, DR2101 

OESCR IPTION 
Hitachi DS2101 and DR2101 Fiber Optic Digital 
Modules are the transmitter and receiver for a 
high-sensitivity, low-speed TTL Fiber Optic Data 
Link. The DS 2101 transmitter module operates 
from a TTL input and launches 300 J.l.W of optical 
power into a 200 J.l.m, O.S N.A. optical fiber. The 
D R21 01 receiver module, optimized for low noise 
and maximum sensitivity, will operate with only 
a 0.2 J.l.W optical power input. Input data must be 

-Preliminary-

iFEATURES 
• DC to 2 M bits/sec data rate 
• 2 km transmission length 
• Operation on single SV supply 
• TTL compatible interface 
• Wide dynamic range 
• No shielding required 
• DIP (Dual Inline Package) pin 

arrangement 
• Couples to wide variety of fibers 

encoded such that its short-term average value 
is constant and average duty cycle is SO percent. 
Both modules have full internal power supply 
regulation and provide adjustment-free operation 
over the full operating temperature range. For 
easy interfacing the modules contain an inte­
grated optical connector providing a plugable 
interface that couples optical power efficiently 
to wide variety of optical fibers. 

TTL 
Input 

D52101 
Transmitter 
Module 

o. DR2101 
Receiver 
Module 

TTL 
I---() Output 

GND +5V DC GND +5V DC 
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FIBER OPTIC DIGITAL MODULES 
OS2202,OR2202 

DESCRIPTION 
Hitachi DS2202 and DR2202 Fiber Optic Digital 
Modules are the transmitter and receiver for a 
high-sensitivity, high-speed TTL Fiber Optic Data 
Link. The DS2202 transmitter module operates 
from a TTL input and launches 5 fJ.W of optical 
power into an 80 fJ.m, 0.2 N.A. optical fiber. The 
DR2202 receiver module, optimized for low noise 
and maximum sensitivity, will operate with only 
a 0.5 fJ.W optical power input. I nput data must be 

-Preliminary-

,FEATURES 
• 0.1 M bits to 10 M bits/sec data rate 
• 1 km transmission length 
• Operation on single 5V supply 
• TTL compatible interface 
I. Wide dynamic range 
• No shielding required 
• DIP (Duallnline Package) pin 

arrangement 
• Couples to wide variety of fibers 

encoded such that its short-term average value 
is constant and average duty cycle is 50 percent. 
Both modules have full internal power supply 
regulation and provide adjustment-free operation 
over the full operating temperature range. For 
easy interfacing the modules contain an inte­
grated optical connector providing a plugable 
interface that couples optical power efficiently 
to wide variety of optical fibers. 

DS2202 0 DR2202 TTL TTL Transmitter • Receiver Output Input Module Module 

GND +5V DC GND +5V DC 
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FIBER OPTIC DIGITAL MODULES 
DS2301,DR2301 

DESCRIPTION 
Hitachi DS2301 and DR2301 Fiber Optic Digital 
Modules are the transmitter and receiver for a 
high-sensitivity, high-speed TTL or ECl Fiber 
Optic Data Link. The DS2301 transmitter module 
operates from a TTL or an ECl input and 
launches 100 JiW of optical power into an 80 11m, 
0.2 N.A. optical fiber. The DR2301 receiver 
module, optimized for low noise and high speed, 
will operate with only a 0.5 I1W optical power 
input. Input data must be encoded such that its 

-Preliminary-

FEATURES 
• 0.1 M bits to 32 M bits/sec data rate 
,. 3 km transmission length 
• TTL/ECl compatible interface 
• Operation on single 5V supply for TTL 

(+5V and -5.2V supplies for ECL) 
• Wide dynamic range 
• No shielding required 
• DIP (Duallnline Package) pin 

arrangement 
• Couples to wide variety of fibers 

short-term average value is constant and its aver· 
age duty cycle is 50 percent. Both modules com­
prise TTL and ECl interfaces which are selectable 
with TTL input/output terminals and VEE pow­
er supply. 

For easy interfacing without problems of 
source or detector/fiber alignment, the modules 
contain an integrated optical connector providing 
a plugable interface that couples optical power 
efficiently to wide variety of optical fibers. 

Analog Output 

TTL Input 0---1 
D52301 
Transmitter 
Module 

o .. DR2301 
Receiver 
Module 

1----0 TT l Output 

EClOutput ECL Input 0---4 
I..---.-_..,.-_,--.....J 

GND for TTL 
GND +SV DC -S.2V for ECL 
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LASER DIODE MODULES 
LD2201, LD2202, LD2221, 
LD5201,LD5202,LD5221 

DESCRIPTION 

FEATURES 
• Suitable for long-distance, high bit 

rate fiber optic transmissions 
• Continuous or pulsed operation up 

to 60°C 
• Fully stabilized fundamental mode 

TEoo oscillation 
• Hermetically sealed package 
• Fiber pigtail type with monitor 

diode and thermo-electric cooler 

The Hitachi LD2000 and 5000 series are extreme­
ly compact, highly efficient, reliable laser sources 
for optical transmission systems and measuring 
instruments. LD2000 and 5000 series have a 
typical peak emission wavelength of 0.83 J.!m and 
1.3 J.!m, respectively. These modules are unique 

because they have stable oscillation in a funda­
mental transverse mode and have hermetically 
sealed packages with monitor diode and thermo­
electric cooler. Under modulated conditions, they 
can respond to speeds exceeding 1 GHz. 

Model No. Outline 

LD2201 Short wavelength Laser Diode Module 

LD2202 Short wavelength Laser Diode Module with thermo-electric cooler 

LD2221 Short wavelength Laser Diode Module (high stable optical characteristics) 

LD5201 Long wavelength Laser Diode Module 

LD5202 Long wavelength Laser Diode Module with thermo-electric cooler 

LD5221 Long wavelength Laser Diode Module (high stable optical characteristics) 
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OPTICAL WAVELENGTH MULTIPLEXERS 
DEMULTIPLEXERS 
WM1201, WM1210, WM1310 -Preliminary-

OEseR IPTION 
The Hitachi optical wavelength multiplexers/ 
demultiplexers are used for wavelength division 
multiplexing transmission systems. These devices 

FEATURES 
• Optical interference filter type used in 

W.D.M. transmissions 
• Small, lightweight, solid construction 
• Applicable to various kinds of fiber 
• Easy to handle 
• Low insertion loss 

comprise optical interference filters as wave­
length selective components. 

Model No. Outline 

WM1201 Two-wavelength Multiplexer/Demultiplexer (short wavelength) 

WM1210 Two-wavelength Multiplexer/Demultiplexer (long wavelength) 
---------------------r----------------------

WM1310 Three-wavelength Multiplexer/Demultiplexer (long wavelength) 
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OPTICAL WAVELENGTH MULTIPLEXERS 
DEMULTIPLEXERS 
WM2201, WM2301 -Preliminarv-

DESCRIPTION 
The Hitachi optical wavelength multiplexers/ 
demultiplexers are suited to wavelength division 
multiplexing transmission systems. These devices 
comprise concave grating which can separate or 
combine a number of waves without additional 

Model No. 

FEATURES 
• Used in W.D.M. Transmissions 
• Simplicity of structure and ease of 

arrangement since concave grating is 
used. 

• Low loss and sharp cutoff 
characteristics 

• Narrow interchannel wavelength 
spacing 

wavelength selective components. Since an 
aberration-corrected concave grating is used, 
these devices have low loss and sharp cutoff 
characteristics. 

Outline 
----- -----~---

WM2201 

WM2301 

Two-wavelength Multiplexer/Demultiplexer (long wavelength) 

Three-wavelength Multiplexer/Demultiplexer (long wavelength) 
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OPTICAL DIRECTIONAL COUPLERS 
CP1XOX, CP1X1X -Preliminary-

.~. 

DESCRIPTION 
Hitachi optical directional couplers are used for 
dividing and coupling optical signals in optical­
fiber transmission systems. These devices have 

Model No. 

CP1XOX 

CP1X1X 

FEATURES 
• Small, lightweight, solid construction 
• Applicable to various kinds of fiber 
• Easy to handle 

many applications, such as monitors for super­
vising transmission line and tap-off couplers for 
end terminals of optical data bus, CATV etc. 

Outline 

Directional coupler for short wavelength 

Directional coupler for long wavelength 
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OPTICAL FIBER CONNECTORS 
CNXXOX,CNXX3X 

DESCRIPTION 
The Hitachi optical fiber connector CN series for 
optical fiber transmission is classified into a 
stainless type (CNXXOX) and plastic type 
(CNXX3X). The stainless-type connectors are 
manufactured by precision production technol-

OUTLINE 
Stainless Type (CNXXOX) 

Model No. Type 

FEATURES 
• A high precision optical connector with very 

low connection loss 
• No center, alignment type 
• Easy, smooth connector assembly in the field 
• High environmental reliability 
• Low cost 

ogy and are characterized by low connection loss 
and high environmental reliability. The plastic­
type connectors are manufactured by the preci­
sion-molding technique and are characterized by 
low cost and light weight. 

-------------- --------------
Fiber 

Core dia. (!.1m) Clad dia. (!.1m) 
---C-N-11-0-1---+------------ - - -----20ccO:---------t---------=2c=5=-0----

CN1102 Plug 

CN1103 
- CN210'- - -j----
------- ---

CN2102 i 
Adaptor 

CN3101 

CN3102 
Receptacle 

Plastic Type (CNXX3X) 

Model No. Type 

CN1131 

CN1132 
Plug 

CN2131 

CN2132 
Adaptor 

CN3131 

CN3132 
Receptacle 

80 

50 

Fiber 
---------- ----------

Core dia. (!.1m) 

200 
--

80 

125 

125 

----
Clad d ia. (!.1m) 

-------
2 50 

1 25 
-- -- -------

-

-
~--.---.---
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