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HITACHL MOS INTEGRATED CIRCUIT HD3101

DESCRIPTIONS

The HITACHI MOS (Metal Oxide Semiconductor) Integrated Circuit HD3101 is a dual
8 bits quasi-static shift register constructed on a silicon monolithic chip utilizing

P-channel enhancement

mode MOS transistors,

belongs to

HITACHI MOS IC HD3100 series

especially designed for applications in an electronic desk calculator,
And HD3101 is available in a dual in line type ceramic package (14 leads).
The HD3101 functiuns as an 8 or 16 bits shift register, an 8 or 16 bits ring

counter, and oti~rs.

The features of HD3101 are as follows:

° Integrated zener clamp protects gates.

° Large noise marg

DIMENSIONAL OUTLINE

I ¢ S
° Wide operatiug frequency range
° Wide vperating tempera.ure ra.ge

PIN CONNECTLON
IS
VpD [}j 14 NC
i 1 -1
0y | oo | Ve
2 _._j 8 r* ._1ﬂ3l GG
cely] 3 14 0,

..........

........

NMp, = 1.0V, NMy = 2.0V
DC to 100 kHz.
-20°C to +75°C.

(top view)

SCHEMATIC DIAGRAM
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ABSOLUTE MAXIMUM RATINGS at 25°C ambient temperature

-

- ITEMS
Termlgt} Voltage

Operatlng temperature

Storage femperature

SYMBOLS RATINGS UNITS4
| Vp | 0.3~ 30 | v
! Topr| -20 ~ 75 °C.,4
"1 1stg| 55 ~ 150 | °c

(to be continued)
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ELECTRICAL CHARACTERISTICS

(-Vgg=24V10%, -Vpp=14VE10%, Ta=25°C)

NOTE : Cpl is controllable when c¢p2 is given at from SRHz to 100kHg repetition

rate.

Cp2 is uncontrollable and always must be given .at from 5kHz to 100kHz

repetition rate.

L

ITEMs . SYMBOLS [MIN, [7TYe. [MAX. [ UNIT CONDITIONS
Input | O'Level | =Vrn ;9.0 1 v 1V 4 oia50c
. Voltage |1 Level | -Vig | 4.0, ¥ R
OUtPUt ﬁ;&LeYﬁl -VoL_ ;10 4.V _| Ta=75°C,cpw=1.0ps, =00 |
~ Voltage | L' Llevel | -Von | 5 iz z fcv=5}9!=% | Ry=50KQ |
Clock 0 Level | -Vc .
Min. Clock  Clock 1| feplmin| | | 01 |Hz| cpu=1.0us,fcp2=Skie,Ta=75°C |
Frequency | Clock 2 | fepZmin| _ | | 5 | kiz| cpu=1.0ps,fcpl=Skiiz,Ta=75%C
Clock Pulse Width cpw p1.01 1 | ps | See Fig.g. ]
Clock Capacitance Cep i 13 PF“ f=1MHz, VCP'OV
Input Resistance Rin ' 10 : MR -VIn=26.4V T T
Input C_apacitangén T cin | | . 5.0{ pF | f=IMHz, vin=0V |
Output Capacitance i Cout | B 8.0} ”Pﬁi lf;Iﬁﬁl:vaEE;66wmm“mw“ﬂw*umﬂ
Power Dissipation . Pd * 1000 mW —VGG-~ch-ZZv -Vppel4v ]
Propagation { falliqgf tPHL . ‘; ’1:5t“ Pﬁl“ —Vin=0~12.6V, fcp=10kHz,
_Delay Time | rising | tpLH Lm~h<4“.w_«Jm.;L9¢»vff‘, CL=29PF Ry=0° See Fig.l & 2
mClock_Pgl§g Delay cpd' JVA“Q‘ | ms | See Fig.2.

a Ty

252 Ry
Pulse
O~ HD310 -
Generatof Data Input DB; 1 §bUTr-~‘—
ekt o '
= !
| ! @l by T
” cp2 7 C””includes a sffay c¢apacitance

OUTPUT WAVE_FQB¥§

Fig.

1. Output Voltage & Propagation Delay
Testing Circuit

a probe and wirings.

ov

cpl

—zy VePH

-18V

VepL
ov

Vepy

cp2

Output

=4V

tpHL

Figl 2. Clock & Output Wave Forms

s VoL

— -l

tPLH

(to be continusd) . °
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TYPICAL TIMING CHART

cpl

cpl controlled

|

| W——

| —

 m—
-

| O

iy

'
1
o
- ' ~
Input } t |
L I
Output }
Fig. 3. Timing Chart
OCK _PULSE ¢ 0 G
e | & b DF— MMV E —0 cpl
;v J‘ T P E --- Emitter Follower
fep | Y -
b e ”. 4 _L\%_ ] MMV E cp?
AMV --- Astable Multi it
Vibrator ~Z cpw2
MMV --- Mono-stable Multi i T ] ’
Vibrator 4 BMV E |——0 Data Pulse
BMV --- Bistable Multi
Vibrat
' §fg?r4. Clock Pulse Generator Block Diagram
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HITACHI MOS INTEGRATED CIRCUIT HD3103

LESCRIPTIONE

The HITACHI MOS ( Metal Qxide Semiconductor ) Integrated Circuit HD3103
is s five MOS FETs constructed on a silicon monolithic chip mtilizing P-channel
enhancement mode MOS transistors, telongsto HITACHI M0S 1t HD3100 series
especially designed for applications in an electronic desk calcéulator, And
ET%10% is available in a dual in line type ceéram.c package (16 1leads).

Tre HD%103% functions as a ‘ransfer gate, an inverter, exclusive OR
circuits, and others.

The features of HD%10% are as follows :

]
Integrated zener clamp protects gales.
Large Nn0iSe MATZIN .eeeeceeeeseassnssscsassesssNML = 10.0V, NMy = 1,57

Wide operating temperature range sseceocssccccss -20°C to +75°C

CIMENSIONAL OUTLINE | PTN CONNECTION SCHEMATIC DIAGRAM
5.06max.
62 " ——
afet 2| » O
TE %: . o1 12 F*EE]Gg Dl
= < Iy
qg b by [3] 145
c i s3 [ai— 377 ]
P T G
Z62 ] 28 min 2 [5 12 ¢3
c. 64 mE 41
oy [6 % s
et , .| SUB
>t oi:;o.sa sz [1] : ' 10} 4 5 ?GZS;)G S%G4 S4G5 S5 1
0 15° STJB[’E 3]84 51 81 ¢ 3
unit: mm
(top view)

ABSOLUTE MAXIMUM RATINGS at 25°C ambient temperature

ITEMS SYMBOLS RATINGS UNITS
Terminal Voltage -VT ~0,3~30 v
' Operating Temperature Topr |=20 ~75 °c
Storage Temperature Totg |-55~150 -*c

(to be continued)
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ELECTRICAL CHARACTERISTICS
(=Vy=24Vt10%, Ta=25°C)

ITEMS SYMBOLS [ MIN.[TYP.[ MAX, [UNITS CONDITIONS ]
Input 0 Level | =ViL 9.0 v
, Voltagdl Level | ~VIH 2.5 V| Ta="75"C

Output P Level | -Vprpa 119 V [ R =200KQ,Ta=75"C,-Vin=3,5V
Voltage [L Level | =VpHA 2.5 V | R =20k, Ta=75°C,~Vin=OV

0 Level | ~VpLB | 15 V | R =200k, Ta=75°C,~Vin=4V

[T Tevel | -Voyp 2.0 V | R =20KQ, Ta=75°C,~Vins

1 Level | -VpouA 1,0 V | R =20KQ,Ta=T75°C,-Vin=15V
Input Resistance | Rin 10 N‘Q’ ~Vin=26,4V
nput Draire | Cds 8.0 pF | <Vps=0V, f=IMHz
Capaci- | Source | Css 8.0 pF | =Vs4=0V, f=1MHz

tance Gate Cgs 8.0 pF | -Vgs=0V, f=1MHz
ropagation|falling| tpyr 1.2 us | ~Vin=0~12.6V,5ee Fig.l & 2.
Delay Time [rising | tplH 1.2 us | R =20K,Cp=50pF
L
HD3103 Ry,
Pulse eD |:>o eed CRT Oscillo-
Generaton IVin Vout
Il Ul
mr ﬂb N

*CL includes a stray capacitance of a probe and wirings.

Fig. 1. Propagation Delay Testing Circuit.

QUTPUT WAVE FORMS.

- oy
VIH
Input o IS B )
V1L
. I e OVt
' ! vOH
Output B [T B SR
VOL |
\
e P‘“‘ PN [ S
oL, torm

Pig. 2. Definition

of tpyy and tPLB
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HITACHT MOS INTERGRATED CIRCUIT HD3104

DESCRIPTIONS

The HITACHI MOS (Metal Qxide §emiconductor) Inte grated circuit HD3104
is a dual 4 input AND gate + two inverters constructed on a silicon monolithie
chip utilizing P-channel enhancement mode MOS transistors, belongs to MOS IC
HD3100 series especially designed for applications in an electronic desk
calculator, And HD%104 is availstle in a dual is line type ceramic parkege

(16 leads).

The HD31(4 functions as & 4 input ANI gate (positive logic), inverters,
a 4 input NAND gate (positive logic,, and others.
"he features of HD3104 asre as follows :

Intergrated zenerclamp protects gates.
Large noise margin c.cecceccvsscacsoccscsce WM, = 10,0V, NMg = 2.0V
Wide operating tempera*ive ....ececevaccoann -20°C to +75°C

¥ ...e..inverter part

DIMENSIONAL OUTLINE

PIN CONNECTION

SCHEMATIC TIAGRAM

Félﬂ 5.06 max. a
3%577"51 % 01 [:; - ,J 0z
g 2‘2 Al Ehﬁ ] Vs
- g [ tj A2
! T min, cr [} ] B2
2.8 min. D1 l: ] 2,
X1 [:: ::] D2
0,20~0.38 o) Ej :] X2 |
evp [ ] E %2 '
unit : mm (top view)
ABSOLUTE MAXIMU% RATINGS at 25°C ambient temperature, *Inverter part.
ITEMS SYMBOLS | RATINGS UNITS grade| NMy, | NMu
Terminal Voltage -Vr -0,3~730 A A J10OV ] 1.5V
Operating temperature Topr ~20~175 °c B 6v 2.0V
Storage.Temperature Tatg -55~-150 °c ‘

(to be continued)
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ELECTRICAL CHARACTERISTICS.

(=VGG=204V210%, Ta=25"C, -VL==VGG).
ITEMS SYMBOLS| MIN. | TYP,| MAX.|UNITS CONDITIONS
Input 0 Level | -VIL 9.0 v
Voltage |1 Level | =VIH ) 4.0 | V |Ta=75°C
Output 0 Level | -VOLA | 19 V |k =200KQR,Ta=75°C,-7in=97
Voltage |1 Level | ~VOHA 2.0 | V. |R =20KQ,Ta=75"C,-vin=4V(9¥) |
|0 Lever | -voLp ]19(15 | vV |R =200k, Ta=75°C,-Vin=9V(4V)
Input Resistance Rin 10 ML, |=Vin=26.4V
Input ate Cinl 5.0 | pF
Capacitanceinverter [Cine 8.0 | pF  |f=1MHz, -Vin=0V
Output Capacitance | Cout 3,0 | pF |f=1MHz, -Vout=0V
‘1| Powerbisgipation P4 50 | mW | =VGG=24V,~Vin=14V
Propagation |falling tpnp L 41.5 | us |-Vin=0~12.6V,See Fig,l & 2,
Delay Time [rising | T pLH 2.,0V] us |R =20K&,C =50pF

- V3G VL
S Hv?&Qﬁ:i;ﬁm. RL
Pulse 1 vin *ﬂt;j”‘"\kjyan ,_MYSEE~4 CRT Oscillo=-
Generatol St Y Scope
aoel ] y
il N T )
‘ . mrr JV'

CL includes a stray capacitance of
a probe and wirings.

Fig. 1. Propagation Delay Testing Circuit.

OUTPUT WAVE FORMS.

e e e e i e e @ i =

Input ___wmknn,,mwanuw T
o ov
— ““m,::;:lﬂmﬂ, - o
Output - -7V
ate
(gate) TPHL  —d [:} = =—T'PLE VOL oy
\ - e VOH
OQutput — e ] L
(inverter) Vo
PRANS=IIRIE---
IR = k,.- . .
i .
tPLE tpHL
Fig. 2.Definition of a tpyy & a tprm
*The following value is used at testing an inverter.
grade | -1y ~Top, ~Von
~Vin | min, -Vin max,
3.5V | 3.5V 19V Qv 2,0V
B 4.0V | 4.0V | 15V ov | 2.0V

— 06—
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DESCRIPTIONS

The HITACHI MOS (Metal Oxide Semiconductor) Integrated Circuit HD3106 is a dual

2 input & a dual 3 input AND gate (positive logic) constructed on a silicon monolithic
chip utilizing P-channel enhancement mode MOS transistors, belongs to HITACHI MOS IC
HD3100 series especially designed for applications in an electronic desk calculator.
And HD3106 is available in a dual in line type ceramic package (16 leads). '

The HD3106 functions as a 2 input AND gate, 3 input AND gate, 2 or 3 input AND-OR
gate, and others. ‘ ' .

The features of HD3106 aye as follows:

° Integrated zener clamp protects gates. .
° Large noise margin ......... Ceiieseseeseess NMp = 10,0V, NMy = 2.0 V
o Wide operating temperature range ......c.e.. -20°C to +75°C.

- e

DIMENSIONAL OUTLINE | PIN CONNECTION SCHEMATIC DIAGRAM
e § |
seze AR g |
\t 11 i

Al VGG

B)
I C1

(=[] ~]1-]

By

== SRS l A Cq
H A 3

tﬁz‘owﬁﬁ 1 02 B3

@@mzéé@@
g

= Q]

GND 03

unit : mm | (top view)

ABSOLUTE MAXIMUM RARINGS at 25°C ambient temperature

LTEMS SYMBOLS RATINGS UNITS
Terminal Voltage | “vp |03~ 30 v
Oﬁé%atin; Températured__ Topr | —29~‘M/ 75 | °C
Storage Temperature | Tstg | =55 -~ 150 | °C

(to be continued)
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a, S

LEC

C

CTERISTL

—

s
(~Vgg=24Vt10%, Ta=25 C, -Vi=-Vgg) ‘
o IS SYMBOLS | MIN.|TYP. |MAX. | UNITS| _ CONDITIONS |
{ Input "0"Level | -VIL 19.0 | \ .
_Voltage f%VLevel | -Vim 4.0, v Ta=757C
Output fO‘Level T -VoL | }?_ SR S A RL=ZOQ§8:?§:75 c, -Vin-9 OV‘*
 Voltage I'Level | -Vow | | _ | 2.0] V IRi= 20KQ,Ta=75°C,-Vin=4.0V
| Input R@?,istfagce ., KMn 10 Lo | M2 -Vin=26.4V o
. Ioput Capacitamce = Cin 'y | } 5:0] pF [-Vin=QV, f=1MHz ]
_Output Capecitance  ; Cout ! 8.0, pF _ -Vout=0V, f=1MHz ]
| Power Dissipation ; Pd | ,;v 100 mW | -~-VGge24V, «-Vin=lkv e
Propagation | falling | tpHL |_ S u;.j% ps  |{~Vin=0~12.6V,See Fig.l & 2.
Delay Time | risimg ; tpLd | | | 1.5 ps |RL=20KQ,C =50pF
f
TVGG
i
O A HDAl06 | . . - e
["Pulse | vin )_;::j::f Y Vout | CRT Oscill%
|Generator O S . ]: Scope
| I ] |

r

e

* Cp, includes a stray capacitance
of a probe and wirings. -

. Fig. 1. Propagation Delay Testing Clrcuit

B

tPHL

. Fig. 2. Definition of a tpyy and & tpry
. L
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DESCRIPTIONS

The HITACHI MOS (Metal Oxide Semiconductor) Integrated Circuit HD3107 is a quad-

ruple quasi-static delayed flip flop constructed on a silicon monolithic chip utilizing
P-channel enhancement mode MOS tramsistors, belongs to

HITACHI MOS INTEGRAIED CIRCULT HD3107

HITACHI MOS IC HD310Q series

especially designed for applications in an electronic desk calculator. And HDP3107
{s available in a dual in line type ceramic package (16 leads).

The HD3107 functions as a 4 bite static D flip flop, a 4

out static shift register, a 4 bits ring counter, and
The features of HD3107 are as foéllows:

e Integrated zener clamp protects gates.
¢ Large noise margin .ccocevencnsonenons
°
©

Wide operating frequency range ......

Wide operating temperature range

1

bits par‘llel in parallel’

NM; = 10,0V, Ny =290 V

. DC to 100 kHz.

.. ~20°C to +75°C.

.2
e

43

6,20~0.3%

o%/5°

DIMENSIONAL OUTLINE

PIN CONNECTION

SCHEMATIG DIAGRAM

-

Wi

unit : mm (top view)
4
ABSOLUTE MAXIMUM RATINGS
LTEMS SYMBOLS|  RATINGS | UNITS

Terminal Voltage =V -0.3 ~ 30 v 7"
b o e e - .

Operating Temperatuee Topr | =20 ~ 75 °C

Storage Temperature Tety | -5§ ~ 150 °c

“ 1l
(tg be continued)
— >~ '
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3 ;g@gm QAL CKA&QI&;SIIQ

(~Vgg=24viiox, 'ra~25 c, —vL-—vw) -
ITEMS SYMBOLS i Eﬁ!ﬁ; '
?put t'O"Level “VIL ,'.0 TV i
Voltage 1"Level WVERW T ] TeeTSC
Output '0"Level | -V, vV | Ry =200KQ| Ta=75°C, cpu=1.0
Voltage bM-"Level —Vg; ,‘i vV ;:' iﬁﬁﬁﬁ fep=SkHe ’ Pﬂ
Clock  Fo'Level | -Vepy, & v N
Voltage  Fi1"Level | -Vepg I Ta=75°C, cw'l;n
' Min. Clock | Clock 1 hw_ 1 is (t_ggfm W’- 0,,. o
Ftequcncy B Clock 2 f'ép ,u"i m?“ q,]_.s“; Tan?5°C 1 1
Clock Pulse Width opw | T ms fsee mig2. T B
“Clock Pulse Delay | cpd o (us | See Pig.2. ;
| Clock Cagacitanct Sep - 8.0 1 pF | f=1MHz, Vcp=OV 1 1.
{ Toput Resistance _Ris 107" 17T ] e WV . 1 i
Input Cspacitance ,....gni.,ti_,w, - 5.0] pF ~Vin=0V, =il M*:*;“: h
| Output. Capacitance | Cout | | 8.01 p¥ ~Mz¢0§l > il b &
Power 1 Fal_ | 111200 we 1 ~¥eem24V, "
| Dissipation 2 | Paz | 4 | A0} WM |
| Propagation fautg; N 1.5 ps ~v1n-oa.ii.6v fcp=10kiz, :
Delay Time |risimg | tpLM 2.0 s Ln;-mxﬂ.q.ﬂw. B, &,

NOTE : Cpl and cp2 are both controllnblc, and vhen cpl ia centx®lled, cp2 mult h
given at from 5 kHz te 100kHz repetition rate, and when cpZ is contteiled, cpl wust Be
given at from 5 kHz te 100kHz repetition rate.

NOTE : Pdl and Pd2 do not contain pm: dillipnti@n which is consumed at sxteves¥
load resistance (Ry) . . ' .

[

Pulae | vig s

Generatdr} .. HD3'1_07“ _

1 L cpl .L % '
. * Cy, 1nc1udes a stray cwccit:ance

of-a ‘probe apd wirings.
Fig. 1. Output Voltage and Propagation Bcluy

' Testing Circuit v 3
Wu S— . i o d
cpl v o PE
e e ~t‘ St g
I S P - An R
cp2 - 4 A/ Q‘ - ¥ o
B o AP e :
e oy
Output U -7V _
- - oty b—- '
tpuL _ tpru
Pig. 2. Clock & Output Wave Porms ' s
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TYPICAL TIMING CHART !

¥

;

cpl “—}‘ h‘ H U cpl c;mtrolled'

SRR

= VT

— \
Input ’1 r

‘ i
[l T

-

-0
i

s

Output

1 bit delay
Fig. 3. Timing Chart

CLOCK PULSE GENERATOR BOLCK DIAGRAM

,

E —0 el "

=)

~opwl

E -—- Emitter Follower

| ”
fcp . _
B ""‘—'"* MMV E }—O cpl
AMV --- Astable Multi cpwZ
Vibrator .
MMV --- Mono-stable Multi o
BMR E p—0 Data Pulse
_ Vibrator i 0
BMV --- Bistable Multi ‘ -
b . -
" taﬁﬁ. 4. Clock Pulee Gemerator Block Deagram
' P : M

L
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DRSCRIPTIONS '
. !

The HITACHI MOS (Metal Oxide Semiconduetor) Integrated Circuit HH3109 is a 60 +
4 + 4 bits dynamic shift register with control gate constructed on a #ilicop womolithic
chip utilizing P-channel enhaficement mode MOS trabeistors, belongs te BITAGRL Wo8 I¢ |7
HD3100 series especially designed for spplications in as electronic desk calculator. >
And HD3109 is available in a dual in lime type ceramic package (24 leads).

The HD3109 fumetions as & & bits dynamic shift register, a 60 bits dynamic shifc
register, a 64 bits or 68 bits dynamic shift register, and others.

The features of HD3109 are as follows: : ,

- 2
* Integrated zener clamp protects gates. . . \ 1
e Large noise margin .......coceiieiiiiien ceves NMp = 1.0V, 2.0V
» Wide opetating frequency range «............ JOKHz te 160 ]
¢ Wide operating temperature range .........eu ~20*¢C t.'*?i‘c , ‘

‘,;. DIMENSIONAL OUTLINE PIN CONNECTION

;;;; R [ 4.4. i M

’y ’ ?’ . 'L - 1 :
4 - : ;
"%, .
" ooy - |
ITEMS SPBOLS | BATINGS . | UNITS. L . s
Terminal Voltage vy o3~ | ¢ ST : 1
Operating Tumpch:ute Topr | =20 ~ 75 fo - ‘
_|ggorage Temperatuee | Tacy | o857 180 ] O L
_ B
!

219



TYPICAL TIMING CHART

cp

o

s
Input f%;y;%

“thUUUUUUUU”WU

|

RN

J

]

e e e o

L
L
s

¢ u-;

Output e
i v
OQutput ‘ ‘.6~;it delay
(04A,0438) .
' Pig. 3. Timing Chart
CLOCK PULSE GENERATOR BLOCK DIAGRAM
' [_.__“,“ MV
cpwl
Ay B
fep L_
. — MMV
AMY --- Astable Multi- )
T Vibrator cpw2
MMY --- Mono-gtable Multi-
Vibrator BMV
BMV ---~ Bistable Muti-Vibrator

Emitter Follower

Fig. 4. Clock Pulse Generator Block Diagram

SCHEMATIC DIAGRAM

. 60 bit delay}

Q e

——0 Data Pulse

- -

Vee -

Input © Output
(Ingg) o(060)
RC

. ~ GND
READ
i 0

: Qutput

jl H (048)
; E .

(O . 4 - - IR A Ocpla

vpp Tt o 2
= Ccpl1p

Fig. 5.

Schematic Circuit




ELECTRICAL CHARACTERISTICS
(~Vg=24VE10%, -Vpp=14VE10%, i‘a-zs'c} {
ITEMS SYMBOLS CONDIZIONS ¢
Input "0" Levell -Vy ' |
; Voltage B Leve —VI:!; Ta=75°C Bt i
§Output ‘ "0" Levey - 'TM_ ) R - TF?S'C,':P"‘! Bp.
N Volt‘ge " Leve -9 v RL“SO fq"‘lmt T ]
Clock ¥0" Leve] HNgpy | . o
_Voltage Jral" Leve ‘:ﬁqﬂﬂ;,ww,~m o T“ych’ CP“-Zp' |
[N, Clock frequency | fapmin | | ~ |10 | kHs [Te=/5°C ]
Clock Pulse Width | cpv | 2,01 110 | us {See ¥g.2. T
| Clock Pulse Delay =~ | cpd' )} 1.0 a ms_ |See FPig.2, . ...
Cloek Cepacitance | Cop | L sp [ p¥ |f-lMe, VepllV N
3}329‘ Resistance | Rin | 10 } MQ [ -Vip=26.4V ﬂ”...w i
Input q_ggggitance B Cin . 4___* 5.0 }F | f=1MHz, ~¥in=0v ”;:_.W !
Output Capacitance | Cout | 10 | p¥ f=1My, ~¥out=ov '
 Power dissipation Pd | 1 (70 | mW |-Vogm24V, «¥pgmlsV tq
Propagation | falling| tpHL | im.wwﬁ§;w;9«*_;“ om0~ 11,6V, fop=10ulie ¢
Delay Time rising tprH i 1 1.5 | ps '|Cr=20pF, Ryeoo suvrgkz & 2.
Vb Vge
T T- -\::f.:. R‘L o RTA 11 ¢
' Pulse - & CRT Oscillop '
Generatot \;in HDB}.{?Q, ivam; [ Scope ’ ’ "
l 1 cal J STt J" Ly
- [P VS SR | $ .
: ! » ) v;rl
cp2 R CL includu 8 stray cqu&tmﬁ' 1.

of a probe and wirings.

Fig. 1. Qutput Voltage & Propaaation Dely
? - Tcsting Cireuit ~ | ,

1 - g
cR [H:P a1,
- ]
- cpd'2 b
, cp2 e
. epw2es
Output - )
iy g CPHL

Fig. 2. Clock & Output Wave Fong,, B
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HITACHI MOS INTEGRATED CLRCUIT HD3112

DESCRIPTIONS

The HITACHI MOS (Metal Oxide Semicgnductor) Integrated Ciucuit HD3112 jig an

integrated sub-system on a silicon monolithic chip utilizing P-channel enhancement
mode MOS transistors, belongs to HITACHI MOS IC HD3100 series especially designd for
applications in an electronic desk calculator.

And HD3112 is available in a dual-in-line type ceramic package (24 leads).

The HD3112 includes about 100 gares and performs the function of series delayed
full Adder/ Subtractor.

The features of HD3112 are as follows: -

Integrated zener clamp protects gates, ., ) :
® Large noise mMargin......veveeivevenunens NML=2V, NMH<2V
oWide operating frequency range........... DC to 100KHz.
o Wide operating temprature range........ -20°C to +75°C.

PIN CONNECTION g
o I :
| s epl 1 | 4 cp2
| Sy -
v \'x I-- é V
.3 - 23 e
S 4 Vop
? BCD
3 t4
o CR
4+ o
! Xin t
?Lo.s min Cn/Bn .;
b . 2Bmin x? x
[ ; S i
" o/'D }
K06 wax X4 ‘
cpx }
(top view) ;
UNIT |, mm i *Pin 2,4,5,fmust be open. j
i N

ABSOLUTE MAXIMUM RATINGS at 25°C; ambient temperature

ITEMS M SYMBOLS RATINGS U&i?i
| Terminal Voltage Wy | -0.3~30 | v
FNVUOperating ’Temperatu;;‘ | Topr ~20~75 ff»ha
Storage Tem;;;;;:;;mnw'“ Tstg 55 ~150 | °C




INITION SY S

Tnput | An |BCD or Binary DATA T e o
i Bn (BCD or Binary DATA ?
! XlnIX—Reglster Input |
| { Cr ‘Carry or Borrow Flip-flop Reset i
i
S .; ——— e e [P — - — 1
‘Output ! Fy  Sum oOr Difference (Binary)
i ' X2 X-Register Output 2
; ‘ X4 X-Register Cutput 4
§ X-Register Output 8 -
Cn?B%Carry or Borrow
'S/D  Sum or Difference (BCD) 2
,“bntrol a/s app /SUB control jfii""mw'“_m”"w"*m"'“h“mWM»mj
‘BCD Blnary/BCD control la/s | BCD | Function |
| i t4 Bit Time t4 0 0 | Binary Addition
f cpl clock pulse 0 1 | BCD Addition
i cp2 ' clock pulse 1 0 , Binary '
f ‘cpx Ix-Reglster clock pulse 1 1 “LHBCD Subtracto
POWEI;“~ l> DD T T R T S
SourcelVGC
1 e -

TIMING CHART

EXAMPLE : 15+16 in BCD Format.
oteepe 1T TN,
w2 o T Ty
t1x T IR IR IR AR ]
v LT T U MUJU L1 #: internally generated.
£ 3% PLFW‘ L. H |
£ .._-ﬂl nonann_nJul

als . e

[P— — e

BCD B

An U (15) BCD
..—J_m—_.___ﬁm,_, (26) BCD

A UL (41) Binary

Cn/Bn - J}

ll L (41) BCD




ELECTRICAL CH

CTERISTICS

(-Vg=24V£10%, -Vpp=14V£10%, Ta=25°C)

TTEMS TS YMBOLS] MIN,| TVP | MAX.]UNITS CONDI TIONS
Input 0" Level -Vi | 9.0 Y Ta=75°C
Voltage [T"TLevel T -Vry | ~ lao v
Dutput evel 1 -V, TIT | - v RL=100K.i[Ta=75"C, cpw=Z.0us,
Voltage {1 Level | -Vgy | 2%"0 v RL=30K({- |fcp=10KHz
Clock Level Ve 119 | ] /A "w'*:' . -
Voltage (I’ Level | -chﬂ 0 4,0t v * Ta=75°C, cpw=3us
' Min. Clock Frequency | fcpmin ) DC KHz Ta=7S‘U~f’7§IUKH"""'""‘““'
Clock Pulse Width cpw 12,0177 M0 [ s [See Fig.7 I
Clock Pulse Delay T cpd' | 1.0 T us See Fig.Z -
Clock Gapacitance = [ Cep [ T TO TPy T TEIMHZ, =VEP=O0V
"Tnput Resistance Rin 170 WL SVTRETE LAV
Input Capacitance Cin T PF¥ [ f=I1MHz ,-Viu=0V
Output Capacitance Cout |~ 10 PF | F=TMHE IV <10\ A ———
"Power Dissipation = ] Fd 196 1 mw Jcp:”ZEE”“VbD‘IEV‘JVEa'ZFV‘””ﬁ'
Probagation }Output | tpHL | ] a8 -
exceptCn/Bn tplH | | .0 | s Vin=0 ~12.6V, fcp=10KHz
Delay Time | | tpHL VL0 Tas CL=20PF, RL=100K%,
Cn/Bn ™ oTH 0 s | See Pig. 142

NOTE: Cpl is controllable when cp2 is given at from 10KHz to 100KHz repetition

rate.
Cp2 is uncontroll

able

repetition rate.

Puls
Gene

e |
rato

Fig.1.

ate TiPnL ]

‘T u_;_::; <pl “’*—l

HD3112

" cpZ

Sl

ks

and always must be given at from 10KHz to 100KHz

"CRT dscillol

T

_ —M?m - :_ _. Scope
_OUT
' CcL L
*»r

C1, includes a stray capacitance of
a probe and wirings.

Output Voltage & Propagation Delay Testing Circuit.

OUTPUT WAVE FORMS e ———— -
Y ov
. N s — _AVJCPH
cpl cpd'2
- IR e 218V
o™ M epwl o TMepd'l VepL ov
S S B v ePR
\ 7V
cp2 o ] -18V
\ ] Vepl
"M M Tepw2 — ov
'“”’\\\L Zf_"—_"-“"—' VOH
Output ' e - A

tpHL

Fig.2.

- —t -7

=== VOL

H._._.‘
tpLH

Clock & Output Wave Forms

(to he continued)
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- DESCRIPTIONS

-

b

HITACHI MOS INTEGRATED CIRCUIT HD3115

The HITACHI MOS (Metal Oxide Semiconductdr) Integrated Circuit HD3115 is’a
triple qdasi-static R-S-S flip flop constructgg on a silicon monolithic chip etiliz-
ing P-channel enhancement mode MOS transistorsi belongs to  HITACHI MOS IC ED3100
series especlally designed for applications in-an electronic desk calculator. And +
HD3115 is available in a dual in line type ceramic package (16 leads).

The HD3115 functions as a R-S-S flip flop, a cotmnter, a memory, and others.

The features of HD3115 are as follows:

° Integrated zener clamp protects gates.

° Large noise margin .eeeviieviiiiaiiiaiiiaiaes NMp = 10,0V, MMy = 2.0 V
° Wide operating frequency range ......c..v.... DC to 100kHz.
o Wide operating temperature range ............ -20°C to +75°%C.
DIMENSIONAL OUTLINE PIN CONNECTION TRUTH TABLE
[
kLZ ‘ L 0ob rnxl)(‘ <
3 epl |1 “T 16 R
. & ’ l.q f}—] ’ [ T S
v Q3 | 2n /10 R E VGG Sn R | Qutl |
) Do —— |
Q3 | 3}l _si—14 s3 ° | 0 | j
Q2 [ 4+ 0 RD/‘.@ 52 0 R
— ! S S L + , J
Q2 [ 5p--11_ SHY12] Ry AR R
s N Ir e e A—J‘ 7 - - ~ - SR L T SUCu——
: . Leh o7 ') ® 1 1 1 *,
0.20~0, i e i =
4 < 38 Q1 L?f“tl—w§:_“3£ﬂ S1 AR S
0°~/5° 3 . .
oo (8 [ 9] ep2 Qn+1 = Sn + Rn*Qn ‘
unit : mm (top view)
ABSOLUTE MAXIMUM RATINGS at 25°C ambient temperature
ITEMS SYMBOLS RATINGS UNITS
Terminal Voltage -Vp -0.3 ~ 30 v
Operating Temperature| Topr | =20 ~ 75 ‘Cm
Storage Temperature Tstg -55 ~ 150 °C

-
L m
T

(to be continued)




G _CHART'
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o0 L o4 booou d o v |
o Yy T rrriuy vt
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Input S L‘m | o “_“L . ) T‘M—— Tﬁ ._r—
! — 7 — | S - r 1 f
Input R ‘—‘_»._n — J ! -‘ | S— L ~_ﬁJ {___‘ L
Output Q 1 blt L 1,~_J L_d“j—- __*1-_
u r .o A B
Output Q : ; 0 ‘» r
el 7o DL
‘ Fig. 3. Timing Chart ;
€LOCK PULSE GENERATCOR.BLOCK DIAGRAM '
- {»{ MMV E b0 opl
I ~ R
; Ay i cpwl E --- Emitter Follower
’ L___T_.J ]
fep w mv#ﬁ EJ—-——O cp?
i cpr.—— o
\ t
N
b MV E
MMV -=- Astable miltd o F ~0 P (doput B
Vibrator o -
MMV --- Mono-stable multi I
Vibrator { BMV E +— -0 DP2 (input S)
MMV --- Bistable multi S
“ Vibrator

Fig. 4. Clock Pulse Generator Block Diagram

SCHEMATIC DIAGRAM

Voo

L 4]
R O et
Cpl O._.,; e et e b ol e =
cp2 O - —t
Lo

Fig. 5. Schematic
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ELECTRICAL CHARACTERISTICS

(-Vgg=24vE10%, Ta=25°C, -V =-VGG)
[ Imeds  [SMMBOLS  MIN. TYP.[MAX.|UNITS_  CONDITIONS
Input *0" Level | -V 9.0, - \%
5 TVolcage J_LXSL_V% R YO RS
Output 07level | Vo | 19 | TV iR=200RQ[Ta=75°C,cpu=1.0ps |
Voltage  |"l"Level | -Vom | 2.0 V. Irp= 20KQ | fep=5khz t
Clock (07 Level | ~Vepp | 19 1264l VL oo -
U Voltage  [1revel | ey | |y | 4:0] v [T 0 SRS
Min. Clock [Glock 1 |feplmin| . ' 0 | Bz |fcp2=SkHal cpu=l.Ops |
 Frequency | Clock 2 |fep2min| . . 0 | Hz  fepl=SkHzTa=75°C_ |
 Clock Pulse Width | cpw (1.0 . | L w8 L ]
| Clock Pulse Delay | epd' [ 1.0 . b omS
Clock Capacitance | Cep | .. . 13 | pF |[f=IMHz, -Vep=OV
_Input Resistance Rin |10 | | M2 -Vin=26.4V e
| Input Capacitance _ | Cin | . 6.0, pF  f=DMfz, -Vin=O i
| Output Capacitance Cout | .. i 8.0} pF ifelMsz, -Vout=OV _ ___ _ |
“power Dissipations | P4 | . . 100 nW |-Vgge-Vcp=24V,-Via=l4V(S7R) |
Propagation | falling ! tpHp | | © 2,00 ps  (-Vin=0~12.6V, fcp=10kHz ,
| Delay Time |rising | ‘tpig | | [ 2.0} s |Ry=20K2,Cy=20pF, cpw=lps

]
.

NOTE

Cpl and cp2 are both controllable, and whe
given at from 5 kHz to 100kHz repetition rate, an

n cpl is controlled, cp2 must be
d when cp2 18 controlled, cpl

must be given at from 5 kHz to 100kHz repetition rate.

\/eld iVL
in T SR
“%“'S 1 upaits ERT Oscillo-
.._-—-\)E—---w— ‘L r--+ Scope
I g
Tep2 A “"';E"‘J e
‘ Cp includes a stray ca,p“aqitance

of a probe and wirings.

Fig. 1. Output Voltage and Propagation Delay

Testing Circuit

e S ‘NH_#TE‘—' =y VcpH
- . JU —18v i
]
htpd'24 VC?F —ov
B e 1 =4V VcpR
e . - A
S0 T S N Y
VVVVVV drrk ——VepL
-0V
/ v
OH
B : "
. T e
tPHL CPLH

Fig. 2. Clock & Output Wave Forms

(to be continued)
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