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HLNO041
LITERATURE NO.

100K ECL LOGIC FAMILY

PRODUCTION STATUS

Production Status

Device Function Samples Volume
HD100101 Triple 5-Input OR/NOR Gates NOW NOW
HD100102 Quint. 2-Input OR/NOR Gates NOwW NOW
HD100107 Quint. Exclusive OR/NOR Gates NOW NOW
HD100112 Quadruple Drivers NOW NOW
HD100114 Quint. Differential Line Receivers NOW NOW
HD100117 Triple 2-Wide OR-AND/OR-AND-INVERT Gates NOW NOW
HD100118 5-Wide OR-AND/OR-AND-INVERT Gates NOW NOW
HD100122 9-Bit Buffers NOwW NOwW
HD100123 Hex Bus Drivers NOW NOW
HD100124 TTL to ECL Translator 3Q82 4Q82
HDI100125 ECL to TTL Translator 3Q82 4Q82
HD100130 Triple D-Type Latches NOW NOwW
HD100131 Triple D-Type Flip Flops NOwW NOW
HD100136 4-Stage Counter/Shift Register 4Q81 1Q82
HD100141 8-Bit Shift Registers NOW NOW
HD100142 4 x 4 Content Addressable Memory 1Q82 2Q82
HD100145 16 x 4 Read/ Write Register NOwW NOwW
HD100150 Hex D-Type Latches NOwW NOwW
HD100151 Hex D-Type Flip Flops NOW SEPT.
HD100155 Quad. Multiplexers/Latchers 4Q81 1Q82
HD100156 Mask-Merge 4Q81 1Q82
HD100158 8-Bit Shift Matrix NOwW NOW
HD100160 Dual Parity Generators/ Checkers NOW NOW
HD100163 Dual 8-Input Multiplexers NOW NOW
HD100164 16-Input Multiplexers NOW NOW
HD100165 Universal Priority Encoder NOW NOW
HD100166 9-Bit Comparators NOW NOW
HD100170 Universal Demultiplexers/ Decoders NOwW NOW
HD100171 Triple 4-Input Multiplexers with Enable NOW NOW
HD100179 Carry Look-Ahead 4Q81 1Q82
HD100180 Fast 6-Bit Adder 4Q81 1Q82
HD100181 4-Bit Binary/BCD ALU 1Q82 2Q82
HD100182 9-Bit Wallace Tree Adder 2Q83 4Q83
HD100183 2 x 8 Bit Recoder Multiplier 2Q83 4Q83
HD100194 Quint. Duplex Bus Driver (Transceiver) 2Q83 4Q83
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100K 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 100K series which operate at a
high speed (three times faster than HD10K series) and
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. L
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< i : : |
< \ t { | i
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H L 4 i Lok [ O 1
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z o eTERRC T
3 B T B fijre 1‘1\ #“ T
&= i i i '
z X T TS N\ P 1
= | | |
| N
| LCL 10K |
05 I LI N
10 40 100
Power Dissipation Per Gate 17 mW
Fig.1 Propagation Delay Time vs. Power

Dissipation

which immune from the influence by the temperature and
power variations. The 100K series employ the 3um fine
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 ICs are shown
in table 1 and figure 1. The following tables shows the elec-
trical characteristics of HD100K series.

Table 1. Comparison of the Speed-Power Product

HD100K | HD10K | HD74 | HD74S |HD74LS

Propagation 0.75ns 2ns 10ns 3ns 10ns

Delay Time
g"w‘." 4OmW | 25mW | 10mW | 20mW | 2mW
|ssnpat|on
Speed-Power | 305 | 50ps | 10005 | 62ps | 20ps

Product

Table 2. Electrical Characteristics (Ta= 0 ~+485°C, Vee=—4.5V, Vcc : GND)

Symbol Item min typ max Unit Conditions

Vou Output Voltage High —1025 —955 —880 mV Vin=Vit max

Vor Output Voltage Low —1810 —1705 —1620 mV or Vit min R.=50Q
Voua Output Threshold Voltage High —1035 — — mV Vin=Vit mn | Vrr=—2V
Vora Output Threshold Voltage Low — — —1610 mV or ViL mas

Vi Input Voltage High —1165 - —880 mV

Vie Input Voltage Low —1810 — —1475 mV

I Input Current Low 0.5 - - HA Vin=ViL nun
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100K ECL LOGIC FAMILY

GENERAL INFORMATION

Table 3. Maximum Ratings

Table 4. Recommended Operating Conditions

Item Symbol Rating Unit Item Symbol Value Unit
_ Operating Temperature - o
Supply Voltage* Vee - 7.0 \' Range Ta 0~85 C
Input Voltage* Vin 0~ Vee \' Supply Voltage Range Vee —4.2~-5.7 \%
Output Current Io 50 mA
Surge Output Current Tocourser 100 mA
Junction Temperature T, 150 C
Storage Temperature Tues —65~+150 °C
* Value at Vcc and Veca = GND
© 24 Pin Ceramic Flat Package ®24 Pin Ceramic Dual-in-line Package
(HD100KF Series) b Umax (HD100K Series) )
x 9 1 §—emf —
E |
] ' b
J ——— | p
5 P | h
P — p 2
© o —— ! p T
-—L=-— P p
J—’——EZ e p
3
]

> o
s £ x
EE 1 91max—e 043 £
N 9.66max 3
3 39min 14 e
8 6dmax S
7 62min Bottom 1 ’N_.

$O on.

.
|
|
-—-10.16—-l

L

0°~15° 0'2“~0‘33

Fig.2 Package (Dimensions in mm)
2. FEATURES OF HD100K SERIES

o 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

e High input impedance and low output impedance
Due to the high input impedance (compared with TTL),
more fan-out is obtained, and various circuit confidera-

tion is realized.

3

TESTING METHOD

3.1. DC Characteristics

DEFINITION OF SYMBOLS AND

® Stability

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

o Compatibility

HD100K series is fully compatible with F100K series on

pin configulation, functions and characteristics.

G\D

Note) 1. All outputs are loaded with 5082 to GNG (50 + 1 %)
2. Decoupling 0.14F (25V) from GND to Vcc and Vee
3. The tolerance of to shall be =2°C

1

T 1 '

Voo Ve K

R

( ~—tIn Out Vv

| '
| ' !
1 ' :
1
p—— S VY —

Ve R

=4,500V

+10mV
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HD100101

Triple 5-input OR/NOR Gates

B PIN ARRANGEMENT

HLOGIC DIAGRAM

offir Y  ubm
»]: s[J4 DG B Vee A Ei N
s[]s 2[]E ﬂ ﬂ ﬂ D 'c" Y
\ hd
'
w4 ZI:Dz E:’u 23 2 A 2 lsm:m g:
w(]s w[]o Y o [} o .
vee [(J6 w8 - — 618 g* Y2
%3 -
veea[T]7 18] Jver o« s Ja g Y
v.[Js v LY W
- T b
iAmE 16 )& E’l::ﬁ7 8 9 101 mu:jY B s
¢
g 15[ o U U U U U g: W
Y:C 1 " :Cn Ys Vi Vec Veer Y2 Yo ’
A " " 3 5 (Top View)
(Top View)
Quintuple 2-input OR/NOR Gates
HPIN ARRANGEMENT BLOGIC DIAGRAM
s b
[}z 3[R B A C Ve B A
= AN AANA
V'E‘ 2 jm N: 2 23 2 22 2 N]u:m
vw[Js [ & 8 ] 1 o PN
Vpcce l“jC As: 16 lYn
veea[]7 W[ Y — [ e
st ] f:I: =
V,EQ 18] a v;d 7 8 9 o1l 12 i
v Hal UUUUUU
- Vi Yo Voo Veea
w[]n uJa Top Veews
(e Bn
(Top View)

167




HD100107

Quintuple Exclusive-OR/NOR Gates

HPIN ARRANGEMENT

[ -/ 2 [ ]
Y—sljz IS
Y[ 2[Ju
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veea[T}7 18 v
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B 3 16 v
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HLOGIC DIAGRAM

HD100112

Quadruple Drivers

B PIN ARRANGEMENT
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1 u[JW
%[ 23[ ] X
w[s 2] ]V
x4 a[Ja
(s w[ ]
vee []6 18[JE

vees (17 18 vee
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HD100114

Quint. Differential Line Receivers

The HD100114 is a Quint. Differential Amp. with emitter- positive or negative direction.
follower outputs. An internal reference supply (VBB) is A defined output state exists if both inputs are at the same
available for single ended reception. Active current sources potential between and including ~VEE and Vcc. The

provide mode rejection of 1.5V in either the defined state is logic high on outputs Yn.

B PIN ARRANGEMENT B LOGIC DIAGRAM
AmE A ulJa A Yi
VsE 2 23 :] B Bs A Ves Ver B Ar B __—m %
amE 2 ﬂ ﬂ ﬂ

24 23 2 21 20 19 A Y

=t S | ety I S
v[Js 2w Tn L — g m—

I . ) 16 As 1 ZY’

vee 6 19 Vs — Bs 2

. Bs [ 4 15 :lY. ?
veea[}7 18 Jv =

“ mEE “1s 1) A Yo

ns 17 )8 s B Iv B i

T8 9 10 1

[ 16 J 4 UUUUU 2

- A Ys

AN 15/ ] B L L

g [ 18 Yo Yo VecVeca o Y &:X %

v[n ulJa (Top View)

% v D>—w
(Top View)

HTRUTH TABLE

Input Output

A, B. Ya Y.

H Vs H L

L Vas L H

Vas H L H

Vs L H L

A.—B.20.15V H L

A—B.s0.0V L H

0.0< A.—B.<0.15V * *

Open Open L H

Vee Vee L H

Vee Vee L H
H = High level
L=Low level

Vas = Base bias voltage

#* = Undefined
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HD100117

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

B PIN ARRANGEMENT

o a0
]2 [ ]E
s[]3 2[ o
w4 a[Je
ws 20[ ] 8
vee []6 [
vees[]7 18] J ver
v.[]s 1[Ja
.9 18 A
“w[Jw 15[ JE
w[n u[Jo
B[ B[Ja
(Top View)
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16 Ja
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B LOGIC DIAGRAM

A
B
G
D
Er

S5-wide OR-AND/OR-AND-INVERT Gates

HPIN ARRANGEMENT

Am A [
]2 s
n[]s3 2[ ]G
[« af]c
&[]s w[]a
vee (6 198
veea [}7 18] Ver
v[Os 17 B
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HD100122

9-bit Buffers

The HD100122 contains nine independent, high speed, oriented systems where minimal output loading or bus
buffer gates each with a single input and a single output, isolation is desired.
The gates are non-inverting. These buffers are useful in bus

B PIN ARRANGEMENT BLOGIC DIAGRAM
veea 1 A Y b oA NC Ve A A
y,:; 233,& nnn nn A|-——>———Vl
Wat 2fn N N o>

sy agm P e s h— >
wls 2 ]n Y 16 Vee >
vee [ 6 19[JNe Veea Y4 v g—T >
veea[}7 18] ] vee y’:js ) A ——-——D—— Yo
Y'[:B n[Ja v S w e oo R b
S A S ST 1 N —
Vo Y Ve Veea o Y
—_.—_D————~

Y.E N * g * (Top View) N v
Yo _J1 ufjm

Yo E 12 13 3 Veea Note) NC:No connection
(Top View)

HD100123

Hex Bus Drivers

The HD100123 contains six bus drivers capable of driving inputs).
terminated lines with terminations as low as 25Q. To The output voltage low level is designed to be more

1k, each put has its respective ground negative than normal ECL outputs.
connection and transition times were designed to be longer This allows an emitter-follower output transistor to turn off
than on other HD100K devices. when the termination supply is —2.0V $10%, and thus

The driver itself performs the positive logic AND of a data present a high impedance to the data bus.
input (A, B inputs) and the OR of two select inputs (C, D

B PIN ARRANGEMENT B LOGIC DIAGRAM
veea Vo :vz
X,C 2 23:& By C D Vee G2 G A )lfé“
v e ) S et
v} Pim[) A L Vee
B =
wdp e S e
vee[TJ6 18[Jo :: g: _I )
: 2
chE 7 18 j Vee : Veen 5 ; I E -E' Veea
S —x
xge vHe —r L~ O
Cs ._1:.—
VccaE 9 16 3C| Bs = Ys
Vi
(m i 5] V2 Veca Vee Veen Xo Veea D—D—-:_I >_-| .,;' cca
Vccac 1 1 jBI (Top View)
x[Jiz 1B
(Top View)
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HD100130

Triple D-type Latches

The HD100130 contains three D-type latches with true and
complement outputs and with Common Enable (Ec),
Master Set (MS) and Master Reset (MR) inputs. Each latch
has its own Enable (En), Direct Set (SDn) and Direct Clear
(CDn) inputs.

The Q output follows its Data (D) input when both En and

Ec are low. When either En or Ec or both are high, a latch
stores the last valid data present on its Dn input before En
or Ec went high. Both Master Reset (MR) and Master Set
(MS) inputs override the Enable inputs.

The individual CDn and SDn also override the Enable
inputs.

B PIN ARRANGEMENT HELOGIC DIAGRAM

—
oCh 24:,5')’ D SDi MR Vir Ec MS [
&[] s[Jcn I_I n I—l D
B Q
n]s 2[]& s> 2 % °? RN P
@[ afJo oY P [ Jcoe
ImE 0[] so s [1s }] o } 3 3
vee[Js 18 MR 5 ey 1} 15 0o '
veea[]7 18] ] vee E d 5 o Q
as []E D‘:‘Sv s 9 10 1 lz”:m) Shi—
CDo
s, wp gyuuud A
Sl 15[ J st @ @ Ve Veer @ Q@ . £ @
(Top View)
Do D
s[n u[Jcm s Q
w12 3JE SDo [
(Top View) IPI(S
MS MR
H TRUTH TABLE
— —_ MS MR
D. E. Ec SD. D, Q.
L L L L L L
H L L L L H
X H X L L *
X X H L L *
X X X H L H
X X x L H L
X X X H H U
H=High level
L =Low level

X = lmmaterial _
# = Ratains data present before E positive transition
U = Undefined
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HD100131

Triple D-type Flip Flops

The HD100131 contains three D-type Master-Slave Flip both CPn and CPc are lowr and transfers to a slave when
Flops with true and complement outputs, a Common Clock CPn or CPc (or both) go high.

(CPc), and Master Set (MS) and Master Reset (MR) inputs. The Master Set, Master Reset and individual CDn and SDn
Each flip-flop has individual clocks (CPn), Direct Set (SDn) inputs override the Clock inputs.

and Direct Clear (CDn) inputs. Data enters a master when

B PIN ARRANGEMENT HLOGIC DIAGRAM
) Dy
e[ u[Jsn
= H D SDi MR Ver CP. MS I @
o e AN
LimE 2[ Jcn 23 22 21 20 19 N S A
t'] ce 18 s SDy ———T
@[« af o T e o =
& cr—H
&[s 20[ ]SDr s N g @
D
vee ()6 15[ MR e s " ) h “ @
veea (7 18[ ] vee cPy 5 e S0y —
_ COo
Q
ws [ Jere I L) o b N
b il :
= = so)
& 15[ ] sbe @ @ Vec Vear @ Q@ SDe
Null u[Jom (Top View)
N mit 13 Jcr MS MK
(Top View)

B TRUTH TABLE

5]
Q
o
o)
®

X XX X mir = -

X

zrzcrcreelg s

zxzrrerrer|83
-

X X XX I — —
X X X[m X —|— =

H = High level

L =Low level

X = Immaterial

U = Undefined

t = Clock transition from low level to high level
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HD100136

4-stage Gounter/Shift Register

The HD100136 operates as either a modulo-16 up/down
counter or as a 4-bit bidirectional shift register. Three
Select (Sn) inputs determine the mode of operation, as
shown in the mode select table. Two Count Enable (CEP,
CET) inputs are provided for ease of cascading in multi-
stage counters. One Count Enable (CET) input also doubles
as a Serial Data (Do) input for shift-up operation.

For shift-down operation D, is the Serial Data input. In
counting operations the Terminal Count (TC) output goes
low when the counter reaches 15 in the count/up mode or
0 in the count/down mode. In the shift modes, the TC

M PIN ARRANGEMENT

output repeats the Q, output. The dual nature of this
TC/Q, output and the Do/CET input means that one
interconnection from one stage to the next higher stage
serves as the link for multi-stage counting or shift-up
operation. The individual Preset (Pn) inputs are used to
enter data in parallel or to preset the counter in program-
mable counter applications. A high signal on the Master
Reset (MR) input overrides all other inputs and asynchro-
nously clears the fli-flops. In addition, asynchronous clear is
provided, as well as a complement function which synchro-
nously inverts the contents of the flip-flops.

B FUNCTION SELECT TABLE

[h \— 24[ ] Do/CET St S MR Vee CP P S S, S: Function
i A= ANAAAL e
sl 2 s 2T e L | H | L | Shift down
- CEP[_J2 vk H H L Shift up
(el [ ]s
Do/CET [ 3 16 }ps L L H Count down
o ol TC[ 4 15 ] D L H H Count up
HelJe e Qf 5 i 1) H H H Hold
veea []7 18] vee of 6 1B J® H L L Complement
12
«[Js [ Jcp |_7_| D I_g_l Ij D U H| L | H |Cear
3 = = - 1
shp e 3 G G 6 B o
agw 15[ P (Top View)
o[Ju u[Je
12 1P
(Top View)
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HD100141

8-hit Shift Registers

The HD100141 contains eight clocked D-type flip flops

s

with individual inputs (Pn) and outputs (Qn) for parallel edge.

operation, and with serial inputs (Dn) and steering logic for
bidirectional shifting,

The flip flops accept input data a set-up time before the
positive-going transition of the clock pulse and their

B PIN ARRANGEMENT

The circuit operating mode is determined by the Select
inputs S, and S,, which are intemally decoded to select
either “parallel entry”, “hold™, *“shift left” or “shift right”
as described in the Function Sheet Table.

=
"
>

P

ar

paga

BLOGIC SYMBOL

delay after this rising clock

A A AEA () (28 18) (1) (13) (1
s AR TR
Q2 23 |P 24 23 2 2 20 19
E j L o 1 13:!’; anz cpbe Po P o A P Ps Pe P1 Dy
ads 2[]n n[]2 [ R (19)22—456
Cimp afgm P[] - BB e ae s
o[]s 2[Js D[4 s ! z[ Jx x]z ! 1‘;
VccE s 18] % Q.[: s We (2 ) (5) (8) (3) (10) (1))
veea 7 18 b"" L — 7 8 9 10 n 2" —Ja
s [Jcp U U U U U
[Nm 16 JP Q@ Q@ Voo Vees @ Q&
Nall ol (Top View)
«[n u[m
o [iz 3w
(Top View)
W FUNCTION SHEET TABLE
Input I Qutput
Function :
D Do Sy So CP Q: Qs Qs Q. Qs Q: Q Qo
Load Register X X L L t P P Ps P. Ps P: P, Po
Shift Left X L L H t Qs Qs Q Q Q: Q Qo L
Shift Left X H L H t Qs Qs Q Q. Q: Q Qo H
Shift Right L X H L t L Q: Q« Qs Q. Q. Q: Q
Shift Right H X H L t H |Q [|Q |Q |Q |Q |Q |
Hold X X H H X No Change
Hold X X X X H |p—————————— No Change
Hold X X X X L No Change
H=High Level
L=Low Level
X=Don't Care

1t =Low to High transition
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HD100145

16 X 4 Read/Write Register File

EPIN ARRANGEMENT

ARe|_11 ~ 2] JA
[: : R AWi AWo MR Ver WEr WE

AR[]2 23[Jaws
AR T]3 2[Jaw noB 2 A BB
Nl aF aw[h 18 bﬁﬁ
ods zopA\m w12 [ Jo5
vee [Js 18 JMR g — oo
veeu 7 18 Jver g -
@[Js [ JWE ] — W[ o
es 16 VE: s 9 10 u_ 1 e

18
nJi0 15[J0E:
nn u[ o8 u IEI ||ch ll'c-lanJ &

[ B[]0 (Top View)
(Top View)

HLOGIC DIAGRAM
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HD100150

Hex D-Type Latches

HPIN ARRANGEMENT

s N~ a0
ae ul]n
os 2o
m al]&
mds 2[]E
vee []6 18 JMR
vees [} 7 18 ver
@[]s o
e[ 16 J;
Amil 15[ m
Naft 1[0
o 13 %
(Top View)

@ Q@ VecVearn @ @
(Top View)

::D:
o
e
1%
3
]

Sl TRUTH TABLE (each latch)

Dn | Ea | Eb | MR | Q.

L L L L L

H L L L H

X H X L *

X X H L *

X X X H L
H = High Level
L=Low Level

= Immaterial

# = Retains data present before E positive transition
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Hex D-type Flip Flops

HD100151 contains six master/slave flip flops with True transfers to the slave when CPa or CPb (or both) go high.
and Complement outputs. A pair of Common Clock inputs The MR inputs overrides all other inputs and makes the Q
(CPa and CPb) and common Master Reset (MR) input. Data outputs low.

enters a master when both CPa and CPb are low and

HPIN ARRANGEMENT B TRUTH TABLE (Each Flip Flop)
sar VY e CR CP. MR Vee Dy Dn D. | CP. | CPv | MR | Quaens
[ mE 23> l-l ﬂ H ﬂg L El L L L

% B 2z A D
s 2[Jn LY o 18 D H = L L H
ol aJen [ ) Y L L I L L
I 6 I H L g L H
M 20 JCP _
[} % X H J L Quco
vee 6 19[JMR s wWIa x I H L Qu o>
ch: 7 18 :Vu Y — e e o om ”13 :61 X X X H L
@l ]s 1o X { Immaterial
E . : U U U U U U t, t+-l.l.1e'|ne' before and after CP positive
@ 180 @ @ VecVech @ @ transition
[ m 15[ Jo (Top View)
«[u o
[} 13 Je
(Top View)
B LOGIC DIAGRAM
Do D D D Di MR CP.CA Ds
[ PO PR - —
4 C D [ C C D
Re a Re g Re 4 a "o g fo o
> @ T @ @ T ® T Q s o
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HD100155

Quad. Multiplexers/Latches

The HD100155 tains four transp t 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 steered 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 all the other inputs and forces the Q outputs low.

ETRUTH TABLE

Input Output
Dia | Doe | Q Q.
MR E B s | SR B &
Dll Dﬂd Cc QI
H X X X X X X H L.
L L L H H H X L H
L L L H H L X H L
L L L L L | x H L H
L L L L L X L H L
L L L L H X X H L
L L L H L H X L H
Ll L|L|[HlTL | x|H]L H
L L L H L L L H L
L H X X x x X No Change
L X H X X X X No Change
H=High Level
L=Low Level
X = [mmaterial
HLOGIC DIAGRAM
MR EE Do Du Die Do Dv  Dn D Du S S
- - e hd L hd
D D D - D
—1Cv Cn Cn Co

o1—qg
o1—g
ol—)

B OPERATING MODE TABLE

CONTROLS | OUTPUT
E E S I S, Q.
H X X | X latched*
X H X X latched*
L L L L Do
L L L H Dost+Dia
L L H L L
L L H H Dia
H=High Level
L=Low Level
X = Immaterial
# = Stores deta present before E went high.
HPIN ARRANGEMENT
o2 b
Mmp 23[ ] Due
[WE 22[J Do
]+ a[ &
«[s 20[JE
vee[]6 19 JMR
veea 7 18 Ve
a]s [ ]s
ae 1s[s
@[T 15 : Di
du u[ 0w
Do, 12 13 ] D

_Bl__J@

Do:El s:Dn
LY 17[Joe
w3 16_Jou
DuE{ 15[___JDa
wls /.
o 7 8 9 10 1 1213:Q'
Q& Q lV:] Jt_cln -3 L.]
(Top View)



HD100156

Mask-merge

The HD100156 merges two 4-bit words to form a 4-bit
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 BMj enable similarly allows the merge of Bn
into An from the left (per the BSjvalue). The Bn merge
overrides the An merge when both are enabled.

This means An first merges into Bn and Bn then merges

B PIN ARRANGEMENT

into the An merge. A Bn address (BSj) greater than or equal
to the An address (ASj) thus forces the outputs to all Bn.
The merge outputs feed 4 latches, which have a common
enable (E) input. All inputs have a 50k (typ.) pull-down
resistor tied to VEE.

All four outputs do not have pull-down resistors, so they
have wired-OR capability and will require external resistors.

g o AS: BS: ASe Ve E BSe
mp 2] Ame
B[]3 22[ ] BMs
M a[ ] as:
&5 20[]Bs:
vee[]6 13[JAse
veea[]7 18] ] ver
[Im 1[JE
(Am 16 ] BSe
B[ J10 15 A T Q@ VeV @ &
h'; n “33' (Top View)
m BJa
(Top View)
ELOGIC DIAGRAM E 4>
32: ‘Do—
U
Bo

AM;




HD100156

B TRUTH TABLE

(SV) ssq¥aav< (sg) ssIyaav

G| R < d|d|dd < <|l<|<|@| b6 c daandaaehaanaasade
Lo d|a|<|d|d|d|<|<|<|<|B|d|R|<| | <|<|A|A| A B d]|d| A d|R|S
2 .

L= X O I I O A O A I (O O A I O
lalm|<|m|m<|<|<|<|m|@|d|<|<|<|<|d|@| @M md|adaaadaaae
P R <|d|<|<|<| < B B A|<|<|<| BB AR S|SB 3| B|R ||| S[S|F
WA AR QR alala]a)z
-
BxxxLHLHxxxxHLHLHHHLHLLHLHLLx
Alxpx x|z = x| x|x|x|Qm|z @|zjmiz|zialamialala)aia)x
°
%xxxxxxxLHLHLLLHHLHHHHLLLHHLx

m%xxxxxxxLLHHLLLLLHHHHHHHHLLLx

]
MxxLHHHHLLLLHHHHHHHHHHHHHHHHx
MHxLLLLLLLLLLLLLLLLLLLLLLLLLx

—t

-

mxxLLLLLHHHHHHHHHHHHHHHHHHHHx

Zlx|E[R[R]R| AR aalaalaialalalalalalalx

H=High Level
L=Low Level
't Care

X -
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HD100158

8-bit Shift Matrix

The HD100158 contains a combinatorial network which D,. This operation is sometimes referred to as “low
performs the function of an 8-bit shift matrix. Three backfill”.

contro] lines (Sn) are internally decoded and define the If M is high, an end-round shift is performed such that D,
number of places which an 8-bit word present at the inputs  appears at the output to the right of the one that contains
(Dn) is shifted to the left and presented at the outputs D,.

(Zn). A Mode Control input (M) is provided which if low, This operation is commonly referred to as “barrel shifting”.
forces low all outputs to the right of the one that contain

HPIN ARRANGEMENT

Z’E 1 /) " jD' Di S2 M Vee Si S
AmE 23] Ds
s 2 > —
u[]4 21 o —
Veea E 5 20 j Sz :D‘
o
vee [} 6 19 M —T
Veea : 7 18] vee -
AW [ ]s
2l 16 T Veer Vec Voo B T
Amil 15[, (Top View)
»Q B M TRUTH TABLE
Y m it 1o
(Top View) INPUT T OUTPUT
M So S S: Zo Z, Z: Zs Zo | Zs Zs Z,
X L L L Do D D. Ds D Ds Ds D,
L H L L D D: Ds D Ds Ds D: L
L [H[v]p DD DD D] L | L
L H H L Ds D Ds De D, L L L
L L L H D. Ds Ds D, L L L L
L H L H Ds Ds D: L L L L | L
L L H H Ds D; L L L L L L
L H H H D, L L L L L L L
H H L L D D: D D, Ds Ds D: Do
H L H L D. Ds D Ds Ds D, Do Dy
H H H L Ds D Ds Ds D: Do D D.
H L L H D Ds Ds D, Do Dy D: Dy
H H L H Ds De D; Do D D: Ds D,
H L H H Ds D, Do D D: Dy D Ds
H H H H D: Do D D: Ds D, Ds Dy
H = High level
L = Low level

X = Immaterial
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HD100158

B LOGIC DIAGRAM

“ >
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HD100160

Dual Parity Generators/Checkers

WPIN ARRANGEMENT BLOGIC DIAGRAM
wr VY agn JE3 i']* ﬁ ‘ﬁh la o —
[ 2[Jta n I :)D:;
u 23 2 2 20 19 » D,,_ 7
n]s 2[ Jin ] — 18 ls I..—_—jD:—
10 P It o 1 "
a4 a[Jin Ja -_-)D
= = oo ] -
114 s Jiu . "_—_j‘>-— T
s o 8 B N =T = =
vml: 7 18 ver w1 13 Jlo }:::D-
7 8 9 10 N 12 e A
Am 17Dh- U U U U U m:jm
L ]t Z C VecVeen Z L }:::’D:
1 []10 15[ J1s (Top View) I
. Lo
g “H B TRUTH TABLE (each half)
112 13 Jin
(Top View) Sum of High Input Output Z
EVEN H
OoDD L

T = (1@l1a) + (1D L) + (1Bls ) + (16Dl
+(10DIn) + (InDIn) + (La@Dln) + (1aDln)
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HD100163

Dual 8-input Multiplexers

Il PIN ARRANGEMENT

B’E 1 \ 2 j Be B: Sz Si Ver S0 Ar
B'E 2 23]3, l_l H ﬂ |-l ” I—]
u B 2 2 20 19
B.:a 22[7)Bs o — e
Bs [ 2 A
a]e u[ e
B[ 3 16 ] A
Am ] w[]s:
B[4 15 Ja
VccEs l?jSu m:a M:Az
Veea| |7 18] ) Vee
E -:—-I] o 7 8 9 10 1 2 =
= i UUUUuy
n[]o 1 B 7 Voc Voou 2 Ao
A E 10 15 j As (Top View)
a[u u[Ja
a2 1B A
(Top View)
B TRUTH TABLE
Input
Address Data Output
S s S, A | As As A4 As A: A Ao
: ! °| B | Bs | Bs B B: B: B: Bo
L L L L L
L L L X X X X X X X H H
k E g x | x X X X X Il»i X !l:l‘
L H L L L
L H L X X X X X H X X H
L H H L L
Clalualx|x X X H X x X i
B LT L o [k [ x [ x| x| % | §
H| L | H L L
H L H X X H X X X X X H
H H L L L
H H L X H X X X X X X H
H|H|H]|L L
HlH|H|H]|X x X X X X X H
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HD100164

16-input Multiplexer

HPIN ARRANGEMENT B LOGIC DIAGRAM
I'C 1 \ J 2 :II’ S S S Vee So lis I
L[] 3[n ﬂ ” ﬂ Hn
A 23 2 n 2 19 I
Amf] 2, W
fmf] afs " [ Jt
1
mf] w[]s o L
| 7Y o s_J
Vctc 6 19 an In
|71 o ] ufJhe
VCCAC ! 18 : vee 1’:5 Bl o
7 8 9 10 u 12
z[]e 17 b So U U I_I U U
Is
hE s IGD]“ e I Vee Veca Z 1s
u[Juwo 151 (Top View) .
lnEll lljlu Sa—) 5 T z
m e 131w M TRUTH TABLE i:
(Top View) So S S S z
8= 2 17T
L L L L To —L
H L |L[L|®L Y
L H L L I
$
H | H]Lv]L |1 2
L L H | L L ;°
2
H L H L Is L
L | H|H|L]|TIL »
H H H L I by =
L L L H Is o
H L L H Ir
L H L H T
H H L H Iu
L L H H Iz
H L H H Is
L H H H T
H H H H Ins
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HD100165

Universal Priority Encoder

The HD100165 contains eight input latches with a Com-
mon Enable (E) 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-input 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,

H PIN ARRANGEMENT

and GS, operate with I;-I,. Q,, Q, and GS, operate with
I-1,.

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 a higher priority
group to the OE input of the next lower priority group.

N\
e afge Is M E Vee OE I
&[] a[Jn |_| ﬂ I_I I_I ﬂ
WK 2] N ] 191,‘:'“
[Imy a1 W =t
esi[]s 20l L[]s w0
vee []6 1w[]E [ Y JEY
veea )7 18] ) Ver [ — 17—
cs:[]s 17[]08 A I T
NS £ I
ac 10 15 :] Is Q GSi Vec Veea GS2 Q
s0n sl (Top View)
[t s Jn
(Top View)
B TRUTH TABLE
E OF M Io L Iz Is Ie Is Ie I Qo Q Q: Qs GS: GS:
L L L H X X X L L H
L L L L H X X H L H
L L L L L H X L H H
L L L L L L H H H H
L L L L L L L L L L
L L L H X X X L L H
L L L L H X X H L H
L L L L L H x L H H
L L L L L L H H H H
L L L L L L L L L L
L L H H X X X X X X X L L L L H H
L L H L H X X X X X X H L L L H H
L L H L L H x x X x X L H L L H H
L L H L L L H X X X X H H L L H H
L L H L L L L H X X X L L H L H H
L L H L L L L L H X X H L H L H H
L L H L L L L L L H X L H H L H H
L L H L L L L L L L H H H H L H H
L L H L L L L L L L L L L L L L H
X H X X X X X X X X X L L L L H H
H L L X X X x X X X X * * * * * *
H L H X X X X X X X X * * * * * *
H = High Level
L = Low Level

% = Stores data present before E went high.
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HLOGIC DIAGRAM

I7 I s, 1y OE Ei M I Iz Iy Io,

=3 AV
\
ﬁ =

Gl Te [ GS: al 13 ol To
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HD100166

9-hit Comparators

The HD100166 is a 9-bit Magnitude Comparator which The outputs do not have pull down resistors, which
compares the arithmetic value of two 9-bit words and provides the wire OR functions by tying several outputs
indicates whether one word is greater than, or equal to the together.

other.

HPIN ARRANGEMENT

B[ 1 A Bs Br Bi Vee A A
mp 23[ B D ﬂ ﬂ ”
B 2 9
B[]3 22 ]8s Y R e T
B>a[]¢ a[ )8 a2 [ Jas
=5 s o -
vee []s 198 Y — 5]
veea )7 18[J ver L — ]
Bo 6 13 ] A
a>s[s 17[J A 7 8 9 10 112 '
m] 16 A UUUUUU
B>A A=B Ve Veu A>B Ao
s 15[ A
= H (Top View)
a[n u[Ja
[t 1A
(Top View)
HLOGIC DIAGRAM
A>B A=B B>A




HD100166

B TRUTH TABLE

Input Output
Av Bi | A B | A Be [As Bs | Ac B | A Bs | As B: | At Bi | Ao Bo || ASB | B>A | A=B_
H L H L H
L H L H H
As=B: H L H L H
As=Bs L H L H H
As=Bs A;=B: H L H L H
As=Bs A:=B: L H L H H
As=Bs A;=B A¢=B¢ | H L H L H
As=Bs A,=B: A¢=Bs L H L H H
As=Bs A;=B; A¢=Bs | As=Bs H L H L H
As=B: A;=B: A¢=Bs | As=Bs L H L H H
As=B: A;=B: A¢=Bs | As=Bs A=B. H L H L H
As=Bs A;=B; A¢=Bs | As=Bs A«=B. L H L H H
As=Bs A;=B: A¢=Bs | As=Bs A«=B. As=Bs H L H L H
As=Bs A;=B: A¢=Bs As=Bs A«=B: As=Bs L H L H H
As=Bs A;=B: A¢=Bs | As=Bs Ai=B. As=B: A:=B: H L H L H
As=Bs A;=B: As=Bs | As=Bs A«=B. As;=B; A.=B: L H L H H
As=Bs A;=B:; A¢=Bs | As=Bs A«=B. As=Bs A:=B: Ai=B: H L H L H
As=Bs A:;=B: A¢=Bs | As=Bs A«=Bs As=Bs A:=B: Ai=B, L H L H H
As=Bs Ar=B: As=Bs | As=Bs A=B. A:=Bs A:=B: A=B: Ao=Bo L L L
H = High Level
L =Low Level

Blank = Don’t care

Nk
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HD100170

Universal Demultiplexers/Decoders

H PIN ARRANGEMENT M LOGIC DIAGRAM
m[Th N a e Aoy ——y ¥ Z0a(Z2)
Zlb(Z‘l)E 2 23 :] H — — AEL' _ﬁ w" Zoa(Zo)
H E: Ba Ve Bn Ey o
(2[5 2] b ﬂ ﬂ ﬂ ﬂ H Az D = Pt N
Zti(Zﬁ)[: 4 21 DH. 24 23 22 21 20 1 M -@-®-Z”(Z’)
0 e T 1 A v
2 5 20 &
" Y e Y |
vee[]6 L LN e 6T ; Za(Zs)
veea[]7 18 JVee A I« 155 e Ao Zo(Z)
iz []8 ] (Zzn)f:: 5 1 sz“; %ﬁ:‘ Zn(Zs)
7 1
N B Zo 6 % 13 Zn A Za(Z1)
zo(2) (]9 16 (2:71: 4 ::(zn E_: :
Zu(z) [0 1507 An U U U U U U En
Ha
a2 {Tn ufm Zzz: z:. Vec Veea z;. (zzo..) :,,
Y m Y] 13 .
E 3 A (Top View) (Za) for 1-of-8 applications
(Top View)

B TRUTH TABLE
®Dual 1-0f-4 Mode (M=Az.=Hc=L)

Input Active High Output Active Low Output
(H,, Be=H) (Ha, Hi=L)

Ea E. An Ao Zo Zu Zz Zs. Zos Zi Za Zs.

E E;; Alh Anb Zﬂb Zlb le Zlb ZOH le le Zib
H X X X L L L L H H H H
X H X X L L L L H H H H

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

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

L L H L L ‘L H L H H L H

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

® Single 1-0f-8 Mode (M=H : Asb=A1s=H.=H,=L)
Input Active High Output
(Hc=H)*

E/ E: Az Ai Ao Zo Z) Z: Zs Z. Zs Zs 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 Hc=Low, Output states are complemented.



HD100171

Triple 4-input Multiplexers with Enable

HPIN ARRANGEMENT

h.[jl h 24[ Jloc
]2 23 Jin
1[]3 22[ 1
2[4 a[ i
Z: 5 20[ Jlo
vee []6 [ JE

veea[]7 18] Vee
IAmE n[]s
FAmE 16[ ]S
Z[Jw 15 1
z[n [ ]l
112 13t

(Top View)

In lo E Vee S

So

]

n 4 Ezoa 19]8 .
[£1 17 Jia
L[]8 1 Jin
L[4 15 Jla
Ls [z
Ise 6 7
(e 7 8 9w m i 1%
Z Z VicVeea B D
(Top View)
l TRUTH TABLE
E So S Z.
L L L Ion
L H L Lia
L L H 124
L H H Isa
H X X L
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HD100422

HITACHI

HLN203
LITERATURE NO.

The HM100422 is ECL 100K compatible, 2”s-word x 4-bit,
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 Hitachi’s low capacitance,
oxide isolation method with double metalization.

The HM100422 is encapsulated in cerdip-24pin package,
compatible with Fairchild’s F100422,

HPIN ARRANGEMENT

256-word X 4-hit Fully Decoded Random Access Memory

FEATURES

256-word x 4-bit organization

Fully compatible with 100K ECL level
Address access time: 10ns (max.)

Minimum write pulse width: 6ns (min.)

Low power dissipaiton: 0.8mW/bit

Output obtainable by wired-OR (open emitter)

\J A At A Vee A1 A
L = AR
EE EI A Mo RN 1
DD:E 2] & 1YY — [ v[JWE
b []3
- E 7l 2 16 ] i,
Dh|: 4 15[ Do
DOy E E A B_S:: 5 u[—JEs
DOy DO;
V“E 0] % 0, R
Veea E % Vee U U U
BSs DOs Vcc Veca DOo BSo
b | 8 17| A
E ' (Top View)
BS|{ 9 16 ] As
E HBLOCK DIAGRAM
pa:| 10 15| As N A "
BS: E 14 |WE ? T ?
I Y-Decoder/ Driver
Y i T U U U
(Top View) ]
Ao O—
e Memory Cell Array
A s 256 Words X4 Bits
B TRUTH TABLE o £
tem Output Mod S bl=
pu e g
BS WE D.. ro—] f
H X X L Not selected
Avo—
L L L L Write “0 J Block0 | Block1 | Block2 | Block3
L L H L Write “17
L H X D.:* Read Q 0 0

Notes) X : irrelevant
# : Read out noninvert.
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QUIGK REFERENGCE GUIDE

Il FM/AM RECEIVER

Electrical Performance Recommended Application
Type No. | Outline AM-RF|AM-IF| AM |FM-IF| FM Oth Tuner | p oo | Car Remarks
Conv. | Amp. | Det. Amp. |Demod. er Receiver| 2910 | Use
Muting Muting level
HA11225 DP-16 [ ] [ Tuning Meter [ ] variable
Signal Meter S/N : 84dB typ.
Muting
HA12411 DP-16 [ [ Tuning Meter e} [ ]
Signal Meter
Muting Tuning meter
HA12412 DP-16 [ ] [ ] Tuning Meter [ ] short-circuit
Signal Meter for AM-band
{ Audio Amp., Muting Vee=3~16V,
HA12413 DP-16 [ J [ ] ® ® | Tuning Meter O [} Low operating
Signal Meter o current -
HA12417 | SP-16 | ® . . | e | Good stron
! field o
Muting |
HA12418 | SP-16 ° ® | Tuning Meter o | e
Signal Meter i
B FM STEREO DEMODULATOR
Electrical Performance g Recommended Application JT
Type No. | Outline | Demodulation | Pilot Post | Lamp Tuner Radi Car | Remarks
System Canceller Amp. . Driver Receiver adio Use
- ! S/N : 88dB typ.
HA12016 DP-16 PLL ° [ [ ° i Gv:i2.54B typ.
Gv: —1.4dB
HA12018 SP-16 PLL [} ° ° ! Low supply voltage
| _operation
Signal Meter Tuning Meter
‘ |-——0 Lch
FMIF b+ FMMx |} FMIF |} Demod. |—=f MPX
————OR:h
Signal Meter
FM 0SC
T AMRF |— AMCow. |— aAMIF }— Det. P————————————0 AF O
I OUTLINE

SP-16
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QUICK REFERENCE GUIDE

HPOWER IC LINE UP

Maximum Electrical Recommended Application
Type No. Outline Ratings Characteristics Hi Fi Car %:;:ette Home Remarks
Pr(W) [Vee(V) [Poed (W) Ru(Q) [Vee(V) | AP Use | Recorder| Steree
HA1374 SP-10TA 7.2 22 | 3.0x2 8 15 o (] 2 channel built-in
HA1374A SP-10TA 7.2 25 | 4.0%x2 8 17 e} [ ] 2 channel built-in
HA1377 SP-12T 15 18 | 5.8x2 4 13.2 [} e} 2 channel buit-in
5.8x2 2 channel built-in
HA1377A | SP-12T 15 18 4 13.2 ® o) —————
17 3 BTL connection
HA1388 SP-12T 15 18 18 4 13.2 ° o BTL system
HA1389/R | SP-10TA 7.2 30 7 8 22 o) °
4.3x2 4 12
HA1392 SP-12T 15 20 6852 n T o e} 2 channel built-in
HA1394 SP-12T 15 35 [8.2%x2 8 25 e} ° 2 channel built-in
HA1397 SP-12T 30 +30 20 8 +22 [ ] (¢] 2 supplies system
HA1398 SP-12T 15 18 | 5.8x2 4 13.2 [ ] e} 2 channel built-in
Il PREAMPLIFIER IC LINE UP
. Electrical Characteristics Recommended Application
Maximum
Type No. | Outline Ratings Noi THD |Gveory | Vo | Hi Fi | Car %‘s“"e Home Remarks
oise ape
Pr(mW)| Vce(V) (%) | (dB) (V) | Amp. Use | Recorder Stereo

HA12012 SP-8 250 20 X"é‘a':"lv 0.07 105 2.5 L] o 2 channel built-in

HA12017 SP-8 500 | +26.5 {,"ig‘;:v 0.002 105 14.7 [} o 2 supplies system
H OUTLINE

SP-10TA SP-12T




QUICK REFERENCE GUIDE

B CASSETTE TAPE DECK

Electrical Performance
Type No. Outline | PLY/REC | Headphone | Mechanizm | Electronic Other Remarks
Amp. Amp. Control Switch
HA12001W | DP-22 [ ]
HA12005 DP-16 [ °
PLY/REC Switch,
HA12006 DP-16-2 [} [ ] Head Switch,
Mute Switch, etc
12 point li -scal
HA12010 DP-16 ba:;-:phl:]?:;h;a € Suitable for digital
11 point log.-scale indication of level
HA12019 DP-16 bar-graph display meter
O Playback
PLY/REC Electrome 0“::/
Switch
mﬁ:ﬂphm o X:pmphone Rl Mute Switch
{-In):ue'rnal o k;:: g?:‘c’i’m x o }lieud phone o gsidphone
PT g System mp- g
I— Preamp.
PLY/REC ‘LP REC Bar Graph
Head @-‘-O—;___J Amp. Driver
R
PLY/REC Electromc Switch t T T T Bar Graph
Level Meter
El
o G—
* Dolby Circuit System 1s the Registered Trademark of Dolby
Laboratory Inc.
H OUTLINE

«
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QUICK REFERENCE GUIDE

HEPLL FREQUENCY SYNTHESIZER TUNING SYSTEM

FM (FM Receiving Block) ix;:"d —[ﬂ
Sound
™ Mue
Sound ” I
Amp
Jry
AM T i Tuning Volt
l =
(AM Receiving Block} = 1= T
§§ é = N-Value
E g 5 § ‘E- 5 Designation
Band
Swatch
i |60cal
T sC
) Band idication Control
T Key Board
AM receving
Information
Indicator(LED or Fluorescent Tube)
113 0g0 Oe
110,006 17 (Je
Type No. | Outline Device System Block Function Remarks
Guarantee of divide on 150MHz.
HD10551 SP-8 ECL Prescaler Selection Y, i, Y%, %, Y% and
44
HD44015 | DP-22 | CMOS PLL Able to synthesize all band receiver
L (FM/SW/MW/LW)
HD44752 is controller
HD44752 4 bit 1 chip for 4 band European
. microcomputer use.
DP-42 CMOS Microprocessor ® Function of receiving memory HD44753 is
FP-54 Controller ® Manual scan controller for FM and
HD44753 ® Automatic scan MW band in American
® Time display/timer and Japanese use
s F i ; ; ; Able to drive
HA12009 DP-42 | Bipolar gd,cgtm/g[) . requency display and time display in both LED and
ecoder/Driver FM/AM 2 band tuner. fluorescent tube displays
Il OUTLINE
sP-8 DP-22




QUICK REFERENCE GUIDE

H COLOR TV BLOCK DIAGRAM

Antenna

Y

UHF/VHF Tuner

———————

[
[
(]
L.l

Preset Voltage Generator

Power Source

Horiz Drive [—

Horiz  Out

Vert Out

Note The gray blocks incorporate ICs Regarding selection
of ICs, refer to the function table.

L.
B AFT AND PIF

Electrical Performance Recom ded
. . Suppl [
Type No. Outline AFT KIF RF AGC gldeo v:;’:’a;’e Other Application Remarks
mp. et. V) Color | B/W
[} with Video direct coupled
HA11215A | DP-24 . ° ° P
i Forward 12 Amp. ® SAW filter
- _ o ° with Sync.
HA11221 DP-16 [ ] Reverse g::& Syne. 11 Sept. [ ]
[ ] Ad with Video direct coupled
HA1123 DP- ° ) ‘ne. p
8 | Dp-22 Forward | guasi Sync.| 12} 4 ° SAW filter
) i with Video direct coupled
HA11440 | DP-1 . ° ’ i oupte
6 Reverse 8:?.51 Syne. 12 Amp. s SAW filter
Il COLOR AND VIDEO SIGNAL PROCESSING
Electrical Performance R ded
Type No. Outline Color Color Color Video \Slzrtpal;'e Application Remarks
Amp. Sync. Demod. Amp. (V) Color B/W
HA11401 | DP-16 | — - — | T 12 . Sync. Sept., Pedestal
Brig’htness Clamp, Blanking
°
HA11412A | DP-28 [ ] [ ] [ ] grightrlness 12 [ ] Tint DC Control
ontro
[ ] .
HA11431 | DP-28 | . ® | Brightness | 12 o Tint DC Control,
Control Blanking Circuit
[ ] .
HA1143% | DP-28 . . ® | Brightness | 12 . with Auto. Flesh
Control Control
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QUICK REFERENCE GUIDE

Il SYNCHRONOUS SIGNAL PROCESSING AND DEFLECTION

Electrical Performance Recommended
Type No. Outline Sync. | Horiz. | Horiz. | Vert. Vert. Vert. Supply Application Remarks
S . Voltage
ept. | Osc. Drive. | Osc. Drive | Out. ) Color B/wW
HA11244 DP-16 — [ ] [ ] [ ) [ ] — 12 [ ] [ ] with X-ray protection
HA11409 | DP-16 — — - — - — 12 o [ VIR use
HA11423 | DP-16-2 | ® . - . - - 12 . with X-ray protection

and blanking circut

HA1385 DP-5T - — - - —_ [ 110 [ ] dual power supply

M SOUND SIGNAL PROCESSING

Electrical Performance Recommended
Type No. Outline SIF . AF Power Supply Application Remarks
Amp Discrim. Amp Amp Voltage ,
. . . (V) Color B/W
_ [ ] _ _ Low voltage
HA11229 DP-14 L] Sync. Det. ° 5.5 b operation (3 to 8V)
1o DC volume control,
TDA1035S | QP-12T [ ] ° [ 24 [ ) Input/Output for VCR
HOTHER FUNCTION
Type No. Qutline Function Recommended Application
HZT33 D-35 High stabilized zener IC of 33V Preset voltage supply for electronic tuning
W OUTLINE
[oP-14] [DP-16] | DP-16-2 | | DP-22 |
DP-28

o
-



INDUSTRIAL LINEAR CIRCUITS

= LINEAR ICs

Functions tr‘{;{,’:%"g v v Packag:sCode g &5 Cross-reference
General Purpose HA17741 DP-8 DG-8 Fairchild uA741C
High Speed HA17715 T-100 Fairchild uA715C
Operational HA17458 DP-8 DG-8 NS LM1458
Amplifiers Dual HA17747 DP-14 DG-14 Fairchild uA747C
HA17904 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
HA1807 DG-14
Quad. HA17901 DP-14 DG-14 NS LM2901
Variable 2~37V, 150mA HA17723 DG-14 Fairchild uA723C
5V, 1A HA17805 T-220AB Fairchild uA7805C
6V, 1A HA17806 T-220AB Fairchild uA7806C
7V, 1A HA17807 T-220AB
8V, 1A HA17808 T-220A8B Fairchild ©A7808C
12V, 1A HA17812 T-220AB Fairchild uA7812C
15V, 1A HA17815 T-220AB Fairchild uA7815C
18V, 1A HA17818 T-220AB Fairchild unA7818C
Voltage 24V, 1A HA17824 T-220AB Falrchfld uA7824C
Regulators Fixed 5V, 0.5A HA178M05 T-220AB Fairchild uA78M05C
6V, 0.5A HA178M06 T-220AB Fairchild uA78M06C
7V, 0.5A HA178M07 T-220AB
8V, 0.5A HA178M08 T-220AB Fairchild uA78M08C
12V, 0.5A HA178M12 T-220AB Fairchild uA78M12C
15V, 0.6A HA178M15 T-220AB Fairchild uA78M15C
18V, 0.5A HA178M18 T-220AB Fairchild uUA78M18C
20V, 0.5A HA178M20 T-220AB Fairchild uA78M20C
24V,0.5A HA178M24 T-220AB Fairchild uA78M24C
Switching Regulator Controller] HA17524 DP-16 DG-16 Silicon General SG3524
A/D,D/A 8-bit Double Integral Type A/D| HA16613 DP-28
Converters 8-bit D/A HA17408 DP-16 DG-16 AMD AM1408
Differential Video Amp. HA17733 T-100 Fairchild uA733C
5 Transistor Arrays HA1127 DG-14 RCA CA3045
Precision Timers HA17555 DP-8 DG-8 Signetics NE555
Monostable Multivibrators HA1607 DP-8
Other Micromotor Speed Controller HA16503 DP-14
Functions Light-measurement Amp. HA16506 DP-14
for Camera HA 16564 DP-14
Coin Sensor HA16603 DP-16
Electric Leakage Breaker HA16604 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.

B.

Excellent frequency response and high switching
speed. (No carrier storage effects.)

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

Easy parallel connection for higher power applications.

. Minimum drive power. (Voltage controlled device.)

There are two basic Power MOS FET structures: Ver-
tical Type and Lateral Type. The advantages of Vertical
Typesare: 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.

Notes O N-channel
Under Line
L] P-channel (D Series )
5 { ) —— Under development
25K312
25K308 06 25K220 @
10 B / [25K317
25K287 hd :gmsns:ss
2SK17¢
eskase/2si96- Ll O 0,0 59539 23K176/25156@
25K288@—F 25K2! 25K221@
25K295—4— 25K298
o —
2 25K294— —{HS84027)
2 2sxasiesis BT
H 25K226/28J82—4— 25K259@
£ 25K227/25183 (KQ 25K31L
3 25K318 2.
s \ [25K135@/28150®
& 2 |2SK135/25J50
25K216@/25179® \ HS7843/HS7844
25K216/28J79) & ﬁgzm/«%}ﬁn@
25K215/25178 25K133/25 48
25K214 ®/2577®—
25K214/28377= \
| \
25K213/28376 ﬁ {HS7231)
25K296
os L1 11 D) 1 I L141
50 100 500 1,000

Drain to Source Voltage Vos (V)
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HITAGHI POWER MOS FETs

M Wide Variations of Power MOS FETs

L F . Features Type No.
ons Bipolar Transistor Power MOS FET :
(1) Linear 2SK213~216 2SK225~227
Audi :‘”‘ I“; 28J76~179 25J81~83
io mplifier .. @[ﬂ 2SK 286/2SJ96 2SK175~176
Out. (2) PWM v \‘ MH:H} 2SK133~135 25J55~56
Power PWM Consumption 2SJ48~50 (HS7843/7844)
Amp. Heat
(1) Switching f=20~50kHz /=100~1000kHz §§§§§§%
Regulator Small Size, Light Weight 25K260®
- @ %S) 2SK176, 2SJ56
High-speed ? g:iwle):ier 25K 298, 2?9
Power 2SK312, 313
Switching  |(3) DC-AC f=1~20kHz f=500kHz 4/
Inverter High Precision E (HS84027)
5 ? HS7231
(4) Arcing { )
Machine
(1) Medical High Resolution ~ f=10MHz
Diagnosis 2SK 296
Ultrasonic | 2) Sonar [=2~3MHz 25K 294
Applications (3) Heating, 2SK216
Washing
2SK176
Smooth &
Motor . %ﬁ ° I 25K 298~299
Control (1) Motor Drive {:\P’-\ R ‘—l Cycling (’ 2SK312~313
n HAS SR n 2SK308
(1) MW, SW Small Size 2SK221@
Co . Transmitter Lower Power 2SK258@
mmuni- (2) HF, VHF I m 2SK260@
cation Transmitter 25K176, 2SJ56
System Power Supply 2SK298, 299
Ll 2SK317, 2SK318
(1) IC Interface High Speed
Low Driving Power Zgz;g- gg’ég:
(2) Analog ,
Other 3 Y%
(3) Character DA @ 2SK308
Display

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

e D Series
Type No. Maximum Ratings Electrical Characteristics
» » Voss Vass Ip Pen™" Ron(02) ton ton fe .
Nreh Pch W ] | A | W Typ | max | s | (ms) | Mg | OUne
2SK347 — 400 +20 1 19 45 9.0 — — — T-24L
2SK352 — 250 +9 0.3 8 30 50 — — 250 T-126
2SK345 25J101 40
25K346 25J102 50 03 04 40 0 -
20K — % ° 0.4 056 40 70 5
25K295 = 1001 420 30 : : T-220AB
2SK296 = 300 1 25 4.0 20 70 10
2SK310 = 400
25K311 — 450 3 25 40 25 70 10
2SK319 = 400
25K320 — 450 5 50 1.1 1.83 50 120 5
25K343 2599 140
3SK344 257100 160 +20 8 100 0.3 0.5 100 90 2 T-22
2SK308 = 120 10 0.2 0.3 60 160 2
(HS84033) — 250 0.4 — — — —
25K298 — 400 100
25K299 — 450 8 11 1.75 50 120 5
2SK312 = 400 +20 2 067 00 7 200 s T-3
2SK313 = 450 125 - -
2SK351 — 800 5 1.67 3.0 100 300 2
oS Series
Type No. Maximum Ratings Electrical Characteristics
7 v I Pe R.. () ton toy fe Outline
N-ch P-ch &Y @ (W) [Tp max (ns) (ns) | (MHz)
2SK213 25376 *140
2SK214 25377 *160
2SK214® 2SITT® 160 _ .
3SK215 25178 0| 15| 05 30 | 810 20 30 | 40/30 | [T-220AB]
2SK216 2SJ79 *200
2SK216® 2SJ79® 200
25K286 25J96 * 60 0.5 0.8 |80/100 [110/250| 3/2
2SK2® 60 | 20 8 0.5 0.6 25 350 2
2SK288® 80 100 Tz
2SK225 2SJ81 *120
25K226 25782 *140 | 15 7 1.0 1.7 |180/230{60/110 | 3/2
2SK227 25783 *160
2SK133 2548 *120
3SK134 25746 ” 180/230| 60/110
2SK134® 25349® +14 7 100 | 1.0 1.7 [90/150 |110/210| 3/2
2SK135 25350 a6 180/230]110/110
2SK135@ 2SJ508 90/150_| 110/210
2SK175 2SJ55 *180
25Ki76 25756 200 | 20 | 8 | 125 | 1.0 | 1.7 |FOE0[0MN ),
2SK176® 2SJ56® 200 60 200
2SK2208 160 8 100 | 1.0 1.5 25 45 50
2SK221® 200
2SK2580 550 +20 8 125 | 0.8 1.1 25 140 7
2SK2598 350
3SK260D 00 5 125 | 2.5 3.0 25 140 7
2SK317 3 120 | 0.95 | 1.25
+ - —_
2SK318 180 | 20 T {19 25 300 | [T=4m)
*; Vosx *%Tc=25C
HOUTLINE
[(¥-326] [(3-220A8] [T-a0] T-24L
EIAJ;TC-3, TB-3 HPAK JEDEC; TO-126mod EJAJ;SC-46 RFPAK DPAK
JEDEC, TO-3 JEDEC; TO-220AB
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HITACHI

HLN501
LITERATURE NO.

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

P Allowable Output Power Reverse Voltage Operating Temp. Storage Temp.
ackage *
Outline Type No. ° Va SR Tee
(mW) W) (%€} ¢y
HLP1400 15
Open-Air HLP2400 3 0~ +50 0~ +60
Type HLP3400 10
HLP5400 5
HL780IE, HL780IG 5
H . HLP1600, HLP1700 15
ermetic
Seal Type HLP2600, HLP2700 3 2
HLP3600, HLP3700 10
HLP5600, HLP5700 5 0~ +50 -40 ~ +60
HLP1500 6
Fiber HLP2500 15
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 Tvoe N Divergenge Condition| Current Power Power Condition
Outline vpe No. Ao 0/x6, Ith P, Pm
(nm) {deg) Po (mA) (mW) (mW) le
- (mW) - - (mA)
min | typ | max typ typ min | typ min
HLP1400 12 x 26 10 70 4 5 2 Ith + 25
Open-Air HLP2400 800 | 830 | 850 | 25 x 35 2 20 1 15 0.5 Ith+ 5
Type HLP3400 25 x 36 6 35 4 6 1.0 Ith + 15
HLP5400 — 1300 - 30 x 40 3 50 15| 3 — Ith + 20
HL780IE, HL780IG | 760 | 780 | 800 | 15 x 27 3 60 — 3 | (0.1mA)**| Ith+ 15
Hermetic HLP1600, HLP1700 12 x 26 10 70 4 5 0.2 Ith + 25
Seal Type | HLP2600, HLP2700 | 800 | 830 | 850 | 256 x 35 2 20 1 15 0.05 Ith+ 5
HLP3600, HLP3700 25 x 35 6 35 4 0.1 Ith + 15
HLP5600, HLP5700 - 1300 - 30 x 40 3 50 15 3 - Ith + 20
HLP1500 - 4 70 2 3 0.5 Ith + 25
;i'b;fi | HLP2500 800 | 830 | 850 - 1.0 20 05]08]| 0.1 Ith+ 5
Type HLP3500 - 2 35 15] 2 | 03 Ith + 15
HLP5500 - 1300 - - 05 50 04 0.7 0.05 Ith + 20

* The beam divergence is the full beam width at half maximum points, 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.
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HITACHI LASER DIODES

® Map of Wavelength vs. Output Power

Output Power (mW)

15 O HLP1000 Series

10 O HLP3000 Series

5 QO Hursor

O HLP5000 Series
O HLP2000 Series
(Longitudinal Multi Mode)

0 | | 2 ! | l |
700 800 900

1200 1300 1400 1500

Lasing Wavelength (nm)
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HITACHI LASER DIODES

® PACKAGE
Five types of packages are currently available.
Especially the type 500 is a hermetically sealed package.
Package Outline Dimensional Outline (unit in mm) Feature
s '"‘;"“" o1 LeTCme  Cathode The laser is mounted on an uncapped
2423 \ . / stem, facilitating close access to the
\/ - chip. Moreover, the stray capacigance
400 type o XD DB e Fe= — for the lead terminal can be mini-
Beem 5 Beam malized.
108 6_12]" Anode Therefore it is convenient for experi-
124 mental use.
4022 . M3P05 The device is provided with a fiber
Fiber Pigtail I'—,—ll pigtail and monitor output-guide, and
- o} »\/4 o is hermetically sealed.
<. i o\ <Standard Fiber>
. Numerical Aperture 0.2
/08 .
500 type /ji‘l& . Core Diameter 50 um
200N 0\ Outer Diameter 125 um
Anode Cathode ¢ o Jacket Diameter 900 um
- = ditor Refractive Index G!
Laser Beam oz Length of Pigtail 50 cm
Cathode 9 ! AR-Costed Glass Window
Anode
600 type Light Guide 'y
5 2 /26
Monitor g
itor Bosrr _4; The type 600 and 700 are general purpose
° packages with AR-Coated glass window.
AR Coated Glass Window They are also provided with a monitor
Light Guide 5.0, 025+003 output guide.
\ -
._;‘ 8 —
MomlorT = Laser Beam
700 type Beam [ Anode
h‘/’lBPo& Laser Chip
14
6 | OLh \
53 2 35| Cathode
The type E is provided with a photo
E type detector for power stabilization and so on.
It results in the simplified automatic
°"’.I!.'.'L°:k" ! power control circuit (APC).
:‘,—
Laser Cathode - L
Common Detector Anode
LD Cathode  2.45:02
» The type G is provided with a photo de-
Y A
G type IS tector for power stabilization and so on.
S It results in the simplified automatic
power control circuit (APC).




HITACHI INFRARED EMITTING DIODES

= FEATURES

High Power Qutput

10~

60 mW

® Wide Selection of Wavelength - 735 ~ 905 nm
By changing the mixed crystal ratio ‘’x’ of material Ga1-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

HITACHI
HLN401

LITERATURE NO.

Series Ap Optical Output Power
(Type |Package | Feature | typ Po (typ)
No.) (om0 mw 15 mW 20 mW 25 mW 30 mW 40 mW 50 mW 60 mW
& | open-ar 760 HLP20TA HLP30TA | HLP4OTA
l v (e 800 HLP30TB | HLP40TB | HLP50TB | HLPEOTB
‘ access to | 840 HLP30TC | HLP4OTC | HLPSOTC | HLP6OTC
T-type |OPUCS 880 HLP30TD | HLP40TD | HLP50TD | HLP6OTD
@y | open-ar |75 HLP20RA HLP30RA | HLP40ORA
H gg:e 800 HLP30RB | HLP4ORB | HLPSORB | HLPGORB
access to | 840 HLP30RC | HLP40RC | HLPS0RC | HLP6ORC
HLP |R-type |°PUC 880 HLP30RD | HLP40RD | HLP50RD | HLP6ORD
Series 760 | HLP20RGA | HLP30RGA | HLP4ORGA
ﬁ oatone 800 HLP30RGB | HLP4ORGB | HLP50RGB | HLPGORGB
E:m‘: 840 HLP30RGC | HLP40RGC | HLP50RGC | HLP6ORGC
RG-type 880 HLP30RGD | HLP4ORGD | HLP50RGD | HLPGORGD
Hermetic | 760 | HLP20RLA | HLP30RLA | HLP40RLA
i oo vee | goo HLP30RLB | HLP4ORLB | HLPSORLB | HLPEORLB
| 's‘::fge 840 HLP30RLC | HLP4ORLC | HLP50RLC | HLP6ORLC
RL-type | directional| 880 HLP30RLD | HLP40RLD | HLPSORLD | HLPGORLD
760 HLP20WTA HLP30WTA | HLPAOWTA
Sharp 800 HLP30WTB | HLP4OWTB | HLPSOWTB | HLPGOWTB
directional| g4 HLP30WTC | HLP4OWTC | HLPSOWTC |HLP6OWTC
880 HLP3OWTD | HLP4OWTD | HLPSOWTD |HLP6OWTD)
760 HLP20WRA HLP30WRA | HLP4OWRA
IS+LP-W Sharp 800 HLP30WRB | HLP4OWRB | HLPS0WRB | HLP6OWRB
eres directional| g4q HLP30WRC | HLP4OWRC | HLPSOWRC | HLP6OWRC
R-type 880 HLP30WRD | HLP4OWRD | HLP6OWRD | HLPGOWRD|
— 760 | HLP20WRGA | HLP3OWRGA | HLPAOWRGA
| 2:;{';3;’,2 800 HLP30WRGB | HLP4OWRGB | HLPSOWRGB | HLP6OWRGB
5::‘&;0 840 HLP30WRGC | HLP4OWRGC | HLPSOWRGC | HLP6OWRGC
RG-type 880 HLP30WRGD | HLP4OWRGD | HLPSOWRGD | HLP6OWRGD
. 790
8401F)| | Fiomr 890 200 W

F-type
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HITACHI INFRARED EMITTING DIODES

= CHARACTERISTICS OF INFRARED EMITTING DIODES

® Absolute Maximum Ratings

Open-Air Type Hermetic Seal Type Fiber Pigtail Type .
Item Symbol T, Retype RG, RL-type F-type Unit
Forward Current le 250 (230%) 250(230%) 150 mA
Reverse Current Vg 3 3 3 \%
Power Dissipation Py 600 600 - mW
Operating Temp. Topr —20 ~ +40** -20 ~ +60 -10 ~ +60 °c
Storage Temp. Tstg -40 ~ +60™** -40 ~ +80 -20 ~ +70 °c
* Value at Ap =760 nm ** Storage and operating conditions must be taken under humidity of lower than 40%.
® Optical and Electrical Characteristics
, RL-t - .
Item Symbol Test Condition - T. R, RG, RL-type - F-type Unit
min typ max min typ max
Ig =10 - - - 100 200 - W
Output Power Po F 0 mA - - H
Ig =200 mA Refer to selection guide - - - mwW
lg =100 mA - - - 790 840 890
Peak Wavelength Ap i Om I . l - nm
Ig =200 mA Refer to selection guide - - -
lg = - - - - 30 40
Spectral Width AN F =100 mA nm
Ig =200 mA - 30 35 - - .-
le =100 mA - - - - 1.8 25
Forward Volta \) \'%
% F Ir = 200 mA ~ 7239 236N | - - -
Reverse Current g Vg =3V - - 30 - - 10 HA
Capacitance G Vg =0, f=1MHz - 30 - - 30 — pF
Rise and Fall Time | t,,t¢ - 12(20%) - - 12 - ns
Cut-Off Frequency fe | bias = 100mA, 30% mod, -3dB - 30 - - 30 - MHz
¥ Value at A, = 760 nm
® Radiation Patterns HLP Series (RG-type)
HLP Series (T, R-type) HLP-W Series HLP Series (RL-type)
30 0 30 0‘ 100 30 r0l 100
100 80 80
80 60 60 60 “ 60
60 60 40 40
40 2 20
20 % o 9 0
o o 100 80 60 40 20 O 20 40 60 80 100 80 60 40 20 O 20 40 60 80
B 100 80 60 40 20 0 20 40 60 80 Relative Light Intensity (%) Angle (deg) Relative Light Intensity (%) Angle (deg)
Relative Light Intensity (%) Angle (deg)

® Forward Characteristics (HLP, HLP-W Series)

250 T
Ap=760nm
840n 800nm

200

< 880n

E

i

= 150

€

g

3

g 100

B /
] ///

0 1

Forward Voltage Vg (V)
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HITAGHI INFRARED EMITTING DIODES

a PACKAGE
Package Outline Dimensional Outline funit in mm) Feature
2 ; Y 4
07518075
b4l ~__¢] Index
o Cathode e e A chip is mounted on a flat metal
<] Cmmf"""' stem, designed to be conveniently used
T-type Si-Submount e as a diode array.
o2 @ | Su-stom This type is suitable for multi-
g ‘ assembling with high density.
ey
é 50
c P&
a 0411 v254(Pin-Circle)
o
R A RY The R type is capable of close accessing
-type .
Emitter Si-Submount to the Opt‘cs'
9
4045 BE f
Cathode Anode
Gess WQ:’— 46 . ”-’ $2 54 (Pin-Circle)
. I
} i N The RG type is hermetically sealed using
® RG-type §§;J - a flat glass, highly reliable.
E JREs
©
A
=
©
Q2
5
[}
E
T The RL type is hermetically sealed using
RL-type < a optical lens and has the characteristics
: ol nlo of sharp directional beam divergence.
3 33 The focal length is about 7 mm.
| Optical Lens
75
2 |8 The F type is provided with a fiber
8 pigtail and suitable for fiber communi-
ey N - AR cation.
= p \/ \ “rioer pigwit | <Standard Fiber>
5 | F-type Sleeve Numerical Aperture . 0.2
& 55/5 cm Core Diameter : 85um
_‘g = Clad Diameter : 125 um
i N Refractive Index : Sl
e ] Length of pigtail 50 cm
17 13 2-M2
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SECTION

POWER THYRISTORS




HITAGCHI GATE TURN-OFF THYRISTOR (GTO)

GTO thyristors permit main current to be turned Anodeshorted  Heavy metal
on or off by plus or minus gate pulse current. emitter doping type
Therefore, they do away with commutation circuits St comwg?g ero
. R . . S Heavy metal
and permit high frequency operation, thus making 2,1 doping type
it possible to miniaturize the size of inverters and 2 GTO Sox G gx
choppers and increase their performance. e 3r
The Hitachi GTO Thyristor adopts an anode 2,l — =
shorted emitter construction. This feature simulta- % A A
. £ 1| Anodeshorted 2
neously allows low on-state voltage and high speed. O 'L omitter construction GTO T )
Besides, its stable high temperature characteristics 0 10 20 A A
make Hitachi GTO Thyristors ideal for many ap- Turn-off time (us)
plications, Rcmioon:\ip Between On-State Voltage tl\d' Tum-loff Time.
H H H H H The anode-shorted emitter construction realizes a low on-state
. The 'Hltachl GTO Thyrlstors are available in voltage and a small turn-off time at the same time. This has been
wide series to meet the customer needs for AC impossible with the heavy metal doping method.

230V and 460 V line applications.
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HITACHI GATE TURN-OFF THYRISTOR (GTO)

Main Applications

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

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

NC machine tools, electric automobiles, forklifts and

Chopper electro-driven vehicles.

ngh-frequer]cy Induction heating and welding machines.

power supplies

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

Hitachi GTO Series

Type GFT GFT GFF GFP GFT GFT GFF GFF GFF GFP GFP

items 20A6 50A6 90A6 450A8 | 20B12 | 50B12 | 90B12 | 200E12 | 300B12 | 600C16 | 100B25
Repetitive Peak Off-

state Voltage 600 V 600 V 600 V 800V | 1,200V | 1,200V | 1,200V | 1,200V | 1,200 V { 1,600 V | 2,500 V
(VDRXM)

Repetitive Controllable
On-state Current 20 A 50 A 90 A 450 A 20A 50 A 90 A 200 A 300 A 600 A | 1,000 A
(Irem

Peak On-state Voltage 24V

25V 23V 20V 3.0V 31V 2.8V 3.8V 3.2V 25V 25V
Vrm)

Gate Turn-on Time

2us 2us 2us 3us 3 us 3us 3us 3us 4 us 5us 5us
(tgt) (Typical) M M M M H H M H M

Gate Turn-off Time 45us | 45pus | 45us | 5us | 45us | 45us | 45us | 45pus | 10us | 11ps | 21us

(tgq) (Typical)
To-3 TO-3

Package To-66 | TO-3 | Flat | P'®S | 1066 | TO-3 | Flat Flat Flat | Press | Press
Base Pack Base Base Base Pack Pack

Specifications are subject to change without notice.




TRIACS

(ISOLATED T0-3 FLAT BASE)

FEATURES:

e Electrically isolated TO-3 flat base
package and FASTON terminals.

e High surge current capability.
® Low on-state voltage.

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

e Selected types available for an
inductive load operation.

Ty, Tste = —40 ~ +125°C

Vorm | It (rms) @Tc | lrsm |Vim @M let/Ver lorRm di/dt | -dv/dt Viso
TYPE (50Hz) @Vorm (COMM)
(V) (A) (C) (A) (V) (A) [(mA) (V)| (mA) | (A/us) | (Vams)
FSM16C2L 200 16 @76 150 1.5 @23| 50/2.5 0.2 20 10 2500
FSM16C4L 400 2500
FSM16C6L | 600 2500
FSM20C2L 200 20 @74 180 1.5 @28| 50/2.5 0.2 20 10 2500
FSM20C4L 400 2500
FSM20C6L | 600 2500
FSM30C2L 200 30 @63 275 1.5 @45| 50/2.5 0.2 20 10 2500
FSM30C4L 400 2500
FSM30C6L 600 2500

let, Ver: MT2(+)/G(+), MT2 (+)/G(-), MT2(-)/G(-)
Viso: Isolation voltage between a terminal and the flat base.
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FIBER OPTIC DIGITAL MODULES

DS2101, DR2101

—Preliminary—

| FEATURES

s DC to 2 M bits/sec data rate

2 km transmission length
Operation on single 5V supply
TTL compatible interface
Wide dynamic range

No shielding required

DIP (Dual Inline Package) pin
arrangement

Couples to wide variety of fibers

DESCRIPTION

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 uW of optical
power into a 200 um, 0.5 N.A. optical fiber. The
DR2101 receiver module, optimized for low noise
and maximum sensitivity, will operate with only
a 0.2 uW optical power input. Input data must be

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.

DS2101 _Q OR2101
IT;I)ll_n o— Transmitter l ‘ Receiver H:- )
Module Module ———O o
GND +5V DC GND +5V DC
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FIBER OPTIC DIGITAL MODULES

DS2202, DR2202

—Preliminary—

{FEATURES

a 0.1 M bits to 10 M bits/sec data rate

® 1 km transmission length

m QOperation on single 5V supply

m TTL compatible interface

'm Wide dynamic range

® No shielding required

m DIP (Dual Inline Package) pin
arrangement

= Couples to wide variety of fibers

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 uW of optical
power into an 80 um, 0.2 N.A. optical fiber. The
DR2202 receiver module, optimized for low noise
and maximum sensitivity, will operate with only
a 0.5 uW optical power input. Input data must be

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 ( ’ DR2202 T
TTlI' o— Transmitter l l Receiver _———OOu‘t_put
nput Module Module
GND +5V DC GND +56V DC




FIBER OPTIC DIGITAL MODULES

DS2301, DR2301

—Preliminary—

FEATURES

= 0.1 M bits to 32 M bits/sec data rate

@ 3 km transmission length

m TTL/ECL compatible interface

= QOperation on single 5V supply for TTL

(+5V and —5.2V supplies for ECL)

Wide dynamic range

No shielding required

s DIP (Dual Inline Package) pin
arrangement

@ Couples to wide variety of fibers

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 uW of optical power into an 80 um,
0.2 N.A. optical fiber. The DR2301 receiver
module, optimized for low noise and high speed,
will operate with only a 0.5 uW optical power
input. Input data must be encoded such that its

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 Vgg 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

I 1

DS2301 ( ’ DR2301
TTL Input O— Transmitter I ‘ Receiver ——-~0 TTL Output
ECL Input o]  Module Module & ECL Output
l) L l GND for TTL L l JJ GND for TTL
GND +5vV DC —5.2V for ECL GND +5vV DC 5.2V for ECL
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LASER DIODE MODULES
LD2201, LD2202, LD2221,
LD5201, LD5202, LD5221

FEATURES

® Suitable for long-distance, high bit
rate fiber optic transmissions

® Continuous or pulsed operation up

to 60°C
m Fully stabilized fundamental mode

TEoo oscillation

® Hermetically sealed package

® Fiber pigtail type with monitor
diode and thermo-electric cooler

DESCRIPTION

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 um and
1.3 um, 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)




OPTICAL WAVELENGTH MULTIPLEXERS

DEMULTIPLEXERS

WM1201, WM1210, WM1310 —Preliminary—

FEATURES

m 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

DESCRIPTION

The Hitachi optical wavelength multiplexers/ comprise optical interference filters as wave-
demultiplexers are used for wavelength division length selective components.
multiplexing transmission systems. These devices

Model No. Outline

WM1201 Two-wavelength Multiplexer/Demultiplexer (short wavelength)
WM1210 Two-wavelength Multiplexer/Demultiplexer (long wavelength)
WM1310

Three-wavelength Multiplexer/Demultiplexer (long wavelength)
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OPTICAL WAVELENGTH MULTIPLEXERS

DEMULTIPLEXERS
WM2201, WM2301

—Preliminary—

|

FEATURES

m 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

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

spacing
wavelength selective components. Since an
aberration-corrected concave grating is used,

these devices have low loss and sharp cutoff
characteristics.

Model No. Outline
WM2201 Two-wavelength Multiplexer/Demultiplexer (long wavelength)
WM2301 Three-wavelength Multiplexer/Demultiplexer (long wavelength)




OPTICAL DIRECTIONAL GOUPLERS
CP1XO0X, GP1X1X —Preliminary—

FEATURES

a Small, lightweight, solid construction
m Applicable to various kinds of fiber
m Easy to handle

DESCRIPTION
Hitachi optical directional couplers are used for many applications, such as monitors for super-

dividing and coupling optical signals in optical- vising transmission line and tap-off couplers for
fiber transmission systems. These devices have end terminals of optical data bus, CATV etc.

Model No. Outline
CP1X0X Directional coupler for short wavelength
CP1X1X Directional coupler for long wavelength
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OPTICAL FIBER CONNECTORS
CNXXO0X, CNXX3X

FEATURES

® A high precision optical connector with very
low connection loss

® No center, alignment type

m Easy, smooth connector assembly in the field

® High environmental reliability

® | ow cost

DESCRIPTION

The Hitachi optical fiber connector CN series for
optical fiber transmission is classified into a
stainless type (CNXXO0X) and plastic type
(CNXX3X). The stainless-type connectors are
manufactured by precision production technol-

OUTLINE
Stainless Type (CNXX0X)

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.

Model N _—w':r* e Fiber
o. e — e e e
oce s Core dia. (um) Clad dia. (um)
CN1101 200 B 250
CN1102 Plug 80 7125 L
CN1103 50 125 o
CN2101
e ey Adaptor - -
CN2102
CN3101
Receptacle - —
CN3102
Plastic Type (CNXX3X) !
Fiber
Model No. Type - -
Core dia. (um) Clad dia. (um)
CN1131 200 250
Plug
CN1132 30 125
CN2131
Adaptor - -
CN2132
CN3131
Receptacle - -
CN3132
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