HITACH1 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 availahle 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 ot.-rs.

The features of HD3101 are as follows:

° Integrated zener clamp protects gates.

o Large noise margir ivevieimvans s i v nm nm NMp, = 1.0V, NMy = 2.0V
® Wide operatiug frequency ranwe .......... DC to 100 kHz.
° Wide vperating tempera.ure range ........ -20°C to +75°C.
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ABSOLUTE MAXIMUM RATINGS at 25°C ambient temperature

ITEMS ];;MBOLS RATINGS UNITS
e I ]
| Terningl Voltage | -Vp | 0.3~ 30 | v

Operating temperature Topr| =20 ~ 75 *©
Storage Temperature ; Tstgi -55 ~ 150 °C

(to be continued)
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ELECTRICAL CHARACTERISTICS

(-Vgg=24V¥10%, -Vpp=14VE10%, Ta=25°C) _
 ITEMs . SYMBOLS MIN, TYP. | MAX. [ UNITS CONDITIONS

Input L O'Level | =Vrn ;9.0 1 1 1V 4qogse -
o SOAERBE, L1 Leved | VIR L. | 4.0 ¥ .

OQutput LO Level | -Vor, | 10 V| Ta=75%C,cpw=1.0ps,
_ Voltage | ‘1"Level | -Vog v chfEEﬁF“w__m_m._

Clock 0 Level -Ve v

o [Fi3 | 2 e, et

Min. Clock , Clock 1 |feplmin| | | Hz | cpw=1.0ps,fcp2=5kHE, Ta=75°C |
_Frequency | Clock 2 {fepZmin, | | 5 i kHz| cpu=l.Ops,fcpl=Skilz,Ta=757C

Clock Pulse Width 1 _cpw ] ps_| See Fi I
| Clock Capacitance Cep i pF E-IHHz, ch-OV
. Input Resistance Rin ; MR -Vin=26.4V O T T
| Input Capacitance Cin | 5.0 pF | f=lMHz, vin=0V ]
: Qutptt Capacltance"“ J Cout | ) i 8.0 P? .f;IHﬁz;qvaﬁz;ﬁﬁ‘h*_m___“qbﬁm

Power Dissipatlon "”. Pd | ! 100} oW —Vgc-—?cp-Zzﬁ -Vg.pif”‘“_""_
| Propagation | falling | tPHL 17T Ty [ vine0~12.6V, fope10Miz,
Delay Time | rising | LPLH | ﬂ"__¢ﬂ+_};2"—IE?_»ﬂEEj?QP?_Rﬂ'O‘ See Fig.l.4& 2
| Clock Pulse Delay ___lq*_gpd' J__;ﬁq] | _us | See Fig.2.

NOTE :
rate.

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

Cpl is controllable when cp2 is given at from 5kHz to lﬂﬂkﬂx repetition
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OUTPUT WAVE FORMS

o% a probe and wirings.
Fig. 1. Output Voltage & Propagation Delay
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Fig} 2. Clock & Output Wave Forms
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TYPICAL TIMING CHART
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Fig. 3. Timing Chart
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HITACHI MOS INTEGRATED CIRCUIT HD3103

LESCRIPTTIONS

The HITACHI MOS ( Metal Qxide Semiconductor ) Integrated Circuit HD3103
iz 5 five MOS FETs constructed on s silicon monolithic chip mtilizing P-channel
enkancement mode MOS transistors, telongsto HITACHI MOS 1L HD%100 series
especially desigried for applications in an electronic desk calculator, And
HDZ10% is available in a dual in line type ceram.c package (16 leads).

Tre HD310% functions as a ‘runusfer gaste, an inverter, exclueive OR
circuits, and others.

The features of HD310% are as follows :

¥
Integrated zener clamp protects gates.
Large noise margin ........... cossvessaciasseseeiMy = 10,0V, NMy = 1 5%

Wide operating temperature Iange seeesessssesces -20°C to +75°C

|
~TMENSIONAL OUTLINE | PTN CONWECTION SCHEMATIC DIAGRAM
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ABSOLUTE MAXIMUM RATINGS at 25°C ambient temperature
ITEMS SYMBOLS RATTNGS UNITS
Terminal Voltage -VT -0.3~30 v
l Operating Temperature Topr |-20 ~ 75 c
Storage Temperature Tatg ‘.-55«.150 C

(to be continued)
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ELECTRICAL CHARACTERISTICS
(=Vy=24V10%, Ta=25"C)

1TEMS SYMBOLS | MIN. |TYP.] MAX, [UNITS CONDITIONS
Input 0 Level | =ViL 9.0 v
, Voltagdl Level | -VIH 35 V | Ta=75"C
Output Level | -Vpra 119 V | R =200KQ,Ta=75"C,-Vin=3,5V
Voltage {1 Level | =Vppa 2.5 V | R =20KQ,Ta="75°C,~Vin=

0 Level | =VpLB | 15 V | R =200KM,Ta=15°"C,~ ]

1 Level | -VeHp 2.0 V| R =20KQ,Ta=T75*C,~Vins

1 Level | -Vpua 1.0 V| R =20KQ,Ta=75°C,-Vin=15V
Tnput Resistance | Rin 10 l%} ~Vin=26,4V
Tnput Draire | Cds 8.0 pF | =Vps=0V, f=1MOzZ N
Capaci- | Source | Css 8.0 pF | =Vss=0V, f=1MHz

tancel Gate Cgs 8.0 pF | -Vgs=0V, f=1MHz
Propagation|[falling| tpyy Lokt us | ~Vin=0~12.6V,8ee Fig.l & 2, |
Delay Time [rising | tplH s - us | R =20KQ,Cy =50pF
VL
HD3103 Ry
Pulse = e I>c ewed CRT Osgillo=-
Generaton I‘Jir. IVout
Il Rl |
s by .

*C,, includes a stray capacitance of a probe and wirings.

Fig. 1. Propagation Delay Testing Circuit.

QUTPUT WAVE FORMS.
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HITACHI MOS INTERGRATED CIRCUIT HD3104

DESCRIPTIONS

The HITACHI MOS (Met&l Oxide §emiconductor] Inte grated circuit HD3104
ig & dual 4 input AND gate + two inverters constructed on a silicon monolithic
chip utilizing P-channel enhancement mode MO3 transistors, belongs to MOS IC
HD3100 series especislly designed for applications in an electronic desk
calculator, And HD3104 is available in a dual is line type ceramic parkege
(16 leads).

The HD31(4 functions as a 4 input ANI gate (positive logic), inverters,
a 4 input NAND gate (positive logic,, and others.

The features of HD3104 are as follows :

Intergrated zenerclamp protects gates.
Large noise mMaArgin seesessssscssasssccass oo WM, = 10,0V, NMy = 2.0V

Wide operating tempera*ive ...... R, ees =20°C to +75°C

* L, ..es.inverter part

DIMENSIONAL CUTLINE PIN CONNECTION SCHEMATIC TTAGHAM
G.0bmax. t
e 6.2 G
d~5 H A ———
‘%%’“";} 3 | o [ [ o
h 49
q fo Al [:] :] VGG
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g P B [ t::] A2
! Y

a.5 min, C1l
2.8 min. Dl

v B

HiBINIRIE

. '
GND X2
unit : mm (top view)
ABSOLUTE MAXIMUM RATINGS at 25°C ambient temperature. *¥Inverter part.
L}

ITEMS SYMBOLS | RATINGS UNITS grade| NMp, | WMy
Terminal Voltage -V -0.3~30 v A 10V ] 1.5V
Operating temperature Topr -20~175 g B ‘GV‘ 2.0V
Storage Temperature Tatg -55~-150 ¢

(to be continued)
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ELECTRICAL_CHARACTERISTICS.

(=VGG=24V210%, Ta=25"C, =-VL==VGG)
ITEMS SYMBOLS| MIN. | TYP,| MAX. |UNITS CONDITIONS r
Input 0 Level | =VIL 9.0 v
Voltage |1 Level -VIH 4.0 v Ta=75%C
Output 0 Tevel | -voLa | 19 |V |R =200KQ,Ta=75"C,-vin=9V
Voltage |1 Level | ~VOHA 2.0 | V_|R =20KQ,Ta=75 C,-Vin=4V(9¥) |
__lorever [ -vlir 1915 _ Vv |R =200Kf), Ta=75°C,-Vin=OV(4V)
Irnput Resistance Rin 10 ML |~Vin=26.4V
Input ate Cinl 5.0 | pF |
Capacitancdinverter|Cin2 8,0 | pF |f=1MHz, =Vin=OV
Output Capacifance | Cout 2.0 | pF_ |f=1MAz, -Vout=0V
PowerDissgipation Pd 50 | mW  [<VGG=24V,~Vin=14V
Propagation |falling f ey A J1.5 | us [-Vin=0-~12.6V,3ee Fig,l & 2.
Delay Time |rising | T pin 2.0V] us |R =20KLC =50pF

*_ .,.The value wnich ie showr iu parertreses is usged at testing an inverter)

V3G VL
T HDZ104 1. .. RL . .,
Pulse Vin :-_:f"‘\__[___ _ Vout | CRT Oscillo-
Generator foa. ‘ Scope
? e d n’rr'

CL includes a stray capacitance of
a probe and wirings.

Fig. 1. Propagation Delay Testing Circuit.

OUTPUT WAVE FORMS.

Input |

— o — k. . - — ameESa—— -"{V
} S VIL
v ov
_ VOH
Qutput o]y -7V
lgste) YPHL = J=—tpLE VOL gy
\1 """ Von
Output e ] = = <Y
(inverter) ‘ \ Yor
= - =
1
Bt tpuL

Fig. 2.Definition of & tpyp & & tpLu
*The following value is used at testing an inverter.

ade | =V ~Vop, ' =~V oy
# H =-Vin min. ~Vin max.,
3.5V | 3.5V 19V qv 2.0V
K 4.0V | 4.0V 15V gv 2.0V

& 35029 (f3)
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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 tramsistors, belongs to HITACHL MOS IC
HD3100 series especially designed for applications in an electronic desk calcylator.
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 are as follows:

° Integrated zener clamp protects gates. ;
¢ Large noise margin .........ccc0vn s ve.. NMp = 10,0V, NMy = 2.0 V
o Wide operating temperature Trange .......... -20°C to +75°C.

Al

r
|
DIMENSIONAL OUTLIME , PIN CONNECTION SCHEMATIC DIAGRAM
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ABSOLUTE MAXIMUM RARINGS at 25°C ambient temperature

ITEMS SYMBOLS RATINGS UNITS
Terminal Voltage =Vp -0.3 ~ 30 \4
L N sk v o Towsr it e & s i PR
Operating Temperature Topr | =20 -~ 75 *c
Storage Temperature Tstg | =55 ~ 150 *C

(to be gontinuj-t
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LEC CTERIST 8
(-Vge=24v¥10%, Ta=25°C, -VL=-Vgg) _ _
! o ITEH_[S ) _§¥_MB_Q_I:S___HIN. TY?.“P‘MAI. UNITS CONDI'!__'IORS _
Input 0” Level__ _=ViL _19.0 i v e
| Voltage Adepel | iy} 4 L B0 T e
Output 0 Level | -Vor | 19 i v L=200§8_T5112_§,—V1n-9 ov .
Voltage l Level | -VoH | ) 2.-.94__ 'V [RL= 20KQ,Ta=75°C,-Vin=4. ov A -
[Input Resistance ., Rin 1 0 i _]f' _MQ_ !—Vin-26 . ol
r Input Capacitance ; Cin + | f 5.0} pF | ~Vin=0V, f=lMHz B
_Output Capacitance .E Cout | 810;__HFM ]-vcut-ﬂv fflggﬁ ___________________ ]
_Power Dissipatlon LoPd L [ 100 mW_ |-Vge24V, -Vin=14V
Propagation  falling | tpgr | . _i i ps_ {=Vin=0~.12,6V,See Fi; 1% 2.
Delay Time | risimg l:pu-l 1 i 1.5-!__{1_15__. Rp=20KQ, CL=50pP
[
Mpulse | [CRT Oscilid
|Generator Scope |
e oy o
i T
vty

* Cp, includes a stray capacitance
of a probe and wirings.
. Fig. 1. Propagation Delay Testing Clrcuit

tPHL

" Fig. 2. Definition of a tpyy and & tppy
. ’
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HITACHI H
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 IC HD3100 series
especially designed for applications in an electronic desk calculator. And HD3107
{s available in a dual in line type ceramic package (16 leads). ' .

The HD3107 functionms as a 4 bits static D flip flop, a 4 bits parallel in parallel ’
out static shift register, a 4 bits ring counter, and

The features of HD3107 are as follows:

¢ Integrated zener clamp protects gates.
o Large noise margin cevecevervarerreeraires. Nép = 10,0V, Ny =20 V
o Wide operating frequency range .....ceorercs DC to 100 kHz.

* Wide operating temperature rapge .....-.c.: -20*C to +75°C.
]
DIMENSIONAL OUTLINE PIN CONNECTION SCHEMATIC DIAGRAM
es.24 _5.e‘§m ! & L
" ot
2=t | 3 0
g 0w *g e n‘;_ ’
qd b i ey
q - q o E ‘r% . 3
] : S . Q 3
.. - | -a .
cpl |
o%/5° 2 Oc?!
¥
unit : mm >
ABSOLUTE MAXIMUM RATINGS
~ ITEMS SYMBOLS RATINGS UNITS
Terminal Voltage =Vp -0.3 ~ 3 A »
Operating Temperatuee Topr | =20 ~ 75 °C
Storage Temperature Tetg | -5§ ~ 150 *G
‘ 1}
(tg be continued) |
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TRICAL C 1 v |
(-Vgg=24vE10%, Ta=25°C, -Vp=-¥gg). = =
~ ITEMS SYMBOLS 3 ] CONDITIONS
Input 0O"Level | =~V | 9.0 P v o
nl:r::ltage 1"Level | - &*ﬁw ) 4.0 v Ta=75°C ,
Output t_'_q"'l..evel 3 -VoL 19 | ' v '%'20@ TF?S'C.cpwﬂl.Opn
Voltage '1"Lev§el_‘m_;\:gi 17 2.8 v Ry = w fop=Skie )
Clock  ['0"Level | -Vepp | .19+ o v W £
Voltage 1" Level | -Vepg i8N &0 B2 Ta=75°C, cpiwelys 1
- oo n iy o) e——— -
Min. Clock | Clock 1 W L - - il
| Frequency [ Clock 2 |fcpZain]| g
Clock Pulse Width L
_Clock Pulse Delay | cpd
| Clock Capacitance Sep |
| Input Resistance | R
Input P&p&eitnm:e v ....E':;E., i
| Output Capagitance | Cout | _
Power ' 37 s S ; e
| Dissipation 2 | B2 | . L L ®L it 4 PRI
Propagation | falling ‘&__ } 1,5] ps | -Vin=O~ 32.6V, fcp=10kHz, »
Delay Time |risimg | ¢ ) 2.0 s #nk-mm._q,.mpr. cpwe Ly ;
- e ]

NOTE : Cpl and cp2 are both controllable, and when cpl ia centx®lled, cp2 mh .
given at from 5 kHz te 100kHz repetition rate, and when cp2 is conttelled, cpl wust be
given at from 5 kHz te 100kH: repetition rate. ,

NOTE : Pdl and Pd2 do not contain power dissipation which is consumed at sxterea¥
load resistance (Ry). . ; ' s

L

Pulae | Vi .
ke RS

l [ cpl 4 | 4, ' l

o2 = o S
% Cp includes a stray cepecitapce

— 210 ~

A of ~a 'probe apd wirings. .
Fig. 1. Output Voltage and Propagation Delsy EE Y
Teating Circult Ty 3 B
W-__ A . oV '
— , —ev— Vepy
cpl [ .
b e . hlw ) v . o . . '
- e—cpwl 7 -cpd'Z 4 cpd'1[=- j m*——ﬂi f
= —f . b
sz e e e ;’" . g ‘ ;‘1_ ‘:. :
e . il ey e
.- i Vou
Output ..... i i e ot o st e — ?v .
| VoL / A
~ e -
teuL _ e o
Fig. 2. Clock & Output Wave Forms ' (o ha cobsinued)
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Fig. 3. Fiming Chart

CLOCK PULSE GENERATOR BOLCK DLAGRAM

AMV --- Astable Multi
Vibrator ’
MMV --- Mono-stable Multi

Vibrator
BMV --- Bistable Multi

Vihraﬁfg
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IIII!EEII 10§ !iﬂil'lﬂ"' i GLRCULT HDAIRS ’
DESCRIPTIONS , | g

The HITACHL MOS (Metal Oxide Semiconduetor) Integrated Circuit HD3109 s a 60 +
4 + 4 bits dynamic shift register with control gate constructed on a dllicon womolithic .
chip utilizing P-channel enhaicement mode MOS trebsistors, belongs te SITAGEL WO8 3¢ |
HD3100 series especislly designed for applications in an electronic desk calculstor. ‘
And HD3109 is availsble in a dual in lime type ceramic package (24 leads).

The HD3109 funetions ' as & & bits dynamic shift reglstee, a 60 bits dynamie shifc
register; a 64 bits or 68 bits dynamic shift register, and others.

The features of HD3109 are as follows: ' ;
Integrated zener clamp protects gates. . '
Large noise margin ............ SRR T « 1.0V, Mig= 2.0V
Wide operating frequency renge «.....c.eoseees %p te 100
Wide operating temperature range «.......... ~20%¢ to ¢15°C

e O & @

: 4
DIMENSIONAL OUTLINE PIN CONNECTION

m.

®C i+ &

Ing0 [S1 34 (el -} -
Ne {61 }° g
RC N =3
m it “ I...

cpla iy :
i By SEITR e i

: NC | - i ety Baeded o
- aup $5| iy OUTy {1060 BEADL 5 ¥ms |
& N St LT+ RGRERD) 60
o ; ‘. £ & o
LTEMS ¥t uNiTs | ) | ;
Terminal Voltage vy | <03~ % | ¢ S - L'
Operating 'Iumlnt_un Topt 20 ~ 75 ’-‘_'C '
~{Ltorage Temperatuge 4 Tetg | 53 ~ 150 *c e
e " . ,
. - :
: - - (vo be _soutinued)
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TYPICAL TIMING CHART ‘
o UV VU Ty
- r " n = ‘ E
< TP TTU Ve ryy
Input e - X
Output ____-‘-———‘_"*-”“—-_w_--—ﬁ-n—_,ﬂ;’/_,"’}-' L
(0g0) 60 bit delay A
Oukput "‘-"1-;11'(;1‘ : 8 | I
(04A,048) z - -
) Pig. 3. Timing Chart '
(CLOCK_PULSE GENERATOR BLOCK DIAGRAM '
MMV P E —0 gt
cpul
AMV ——- Astable Multi- ‘ s E—0 w
’ Vibrator cpw2
MMV --~ Mono-stable Multi- E A
Vibrator O P
BMV --- Bistable Muti-Vibrator i k Data Pulse
E --- Emitter Follower
Fig. 4. Clock Pulse Gcmrlior Block Diagram ;
SCHEMATIC DIAGRAM ‘
._60 bit delay . N
4.vGG !
R
Input H’.{tl I * Output
(Ingg) - ' o(060)
R -L El | :
- : Y GND .
READ |
Gt
4 bit
i — delay -0
: B Qutput
| (048)
A Th ] .
s D - —) cplB
/) i © S AR W M SRR | o2
e e g B
Q
Out <:‘[nput
(044)  (Ingp)
Fig. 5. Schematic Circuit ?
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ELECTRICAL CHARACTERISTICS / o
(~Vgg=24VE10%, ~Vpp=14VE10%, fa-zs'qj |
ITEMS SYMBOLS | MIN. @.g‘;_@x. UNITS|  CONDIFIONS §
Input 0" Level -Vyj, | 9.0f . %&b [ v p ' 1
P Voltage ["i"Tevel —viw | 1. |40 v o€
EOutpdt 0" Level -Wot ioTs v IRy r:-?ﬁ'c.cpu-! ap-
Voltsga :‘ " Leve " v ) Ry =50 cp-lﬂxlia . S
Clock | "0" Leve] v
| _Voltage ["1" Level -Vepg| | ol v Te257€, "“'?Ff__ il
Nin. Clock Frequency | fopmin | (10 ] wha Tan75°C - )
Glack Pulse Width | cpv | 2.0 . [ 10 | us 1SeeWg.2. . |
 Clock Pulse Delay =~ | .gpd' )} 1.0 o ms S“Phihm_ s
Cloek Capacitance | Cep | T, I sp | pP |f=IMHz, -VepsOV
Input Reststance | Rin [ 10  ¥Q | ~Vin=26.4¥ s :,“_,.,9.4
Input Capacitance Lm_ Cin ﬁﬁ____‘*__“ | 5.0 pF fo \MHz , -Iil"m' t__ S " ]
Output Capacitance ____]L___w(.}ou_t__r__ 110 hg_!____‘ f=1Mis, ~¥outeov
Power dissipation Pd _{ V. P 301 WM I .m:?_*‘irzmtl"!m
‘Propagation | falling| teuy { 4.9 | 8| -Via=0~ 12,6V, fop~10klie "¢
lDelay Time | rising | tpry T (1.5 ] pa | Cr=20pF, Ry=oo Sec_w'tl,l & 2.
Vpp  Vge
LI Th RT Osci '
v Pulse . | . __¢F______ C Os 110' . -
Generatod Vin i 4 Vout £t Scope '
! C 1 P . H
‘L l cpl é ¢ ____:T_-L.._J: L, ml» Ed
' }

cp2 CL 1uc1u6u 8 stray capm:i!:llu S

of a probe and wirings.

Fig. 1. Qutput Voltage & Propagnticm Delay
} - Tcsting Cireult : ;

s
2
- 4 P
Jperd’ Ly b
] s ;
™.«
- 3 * A

Output - _X o _‘

Fi.g- 2. Clock & Output Wave l"onﬁt

o , - (19 h.! goptinued)




DESCRIPTLONS

HITACHI MOS INTEGRATED CIRCUIT HD3112

The HITACHI MOS (Metal Oxide Semicaonductor) Integrated Clucuit HD3112 {g anp
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 z

ener clamp protects gates,

* Edrpe MolBE TATEE NG is o5 55 o o e st NMLZ2V, NMH&2V
oWide operating frequency range........... DC to 100KHz.
o Wide operating temprature range....... , =20°C to +75°C.
DIMENSIONAL OUTLINE PIN CONNECTION !
| Tad o2 |
' PER
124 Vpp
Delayed (23 BCD
2d t4
Full EE CR
er
: ! 4 @ Cn!Bn .'.
e in a,:’igv__-Jl 'E XB :
h : F . i
* ‘;m‘: "o A ,,EQ'I E SID i
X2 ._'.L.]._J % X4 !
onp h2l 14 opx |
(top view) i
UNIT |, mm i #Pin 2,4,5,6must be open. J
L . | i - e

ABSOLUTE MAXIMUM RATINGS at 25°C. ambient temperature

= e e
ITEMS SYMBOLS RATINGS UNITS
Lo mnaa sy = " . T |
Terminal Voltage =V -0.3~30 v
s, i e T
Operating 'Temperature Topr ~-20-~75 *e
e e s B
Storage Temperature Tstg -55-~150 c

— 2|6 — (o be continued)




DEFINITION OF SYMBOLS
InﬁﬁET”xh"Eéb or Binary DATA T ERRSmmEmeRSmE w  mm——
BCD or Binary DATA
Xin‘X -Register Input |
| CR Carry or Borrow Flip=flop Reset

|

0utput1 FA " Sum or leferenu:- (Binary)
! " X2 X-Register Output 2
! X; X-Register Cutput &

i ' Xg . X-Register Output 8 -

: 'cn/B Carry or Borrow

' S/D Sum or Difference (BCD) . . . ... ... ____w_.._______i

iEgﬁtrol a/s app /SUB control R —H E
‘BCD Blnary/BCD control la/s gg_}” quqticn i

! i t4 Bit Time té 0 0 | Binary Addition]

g cpl clock pulse 0 1 | BCD Addition

1 iep2 ' clock pulse 1 0 | Binary

i 'cpx Ix—Register clock pulse 1 _1 . BCD Subtracton

P — AR ; e v T oyt e <

Power VoD i

?SourcelVGGr

e il i = —"

EXAMPLE : 15+16 1in BCD Format.
catmepx 1ok, o Lo il TR EITREETRT
ez i o T T T
S T A N O 1 O O O |
.11_31__[1 uylwﬂrt_jW_dfl__{L_thﬁ *: internally generated.
s A A ] ] I |

t2*

N O £ 1 O |
als By e o

An UL (15) BCD
e e ._—I—]—ﬂ-____________h__l . (26) BCD
TA kst _“__J-|I | L - (41) Binary

Cn/Bn - ﬂ

|| Ll (41) BCD




ELECTRICAL CHARACTERISTICS
(-Vpe=24V£10%, -Vpp=14V£10%, Ta=25°C)

. ITEMS |SYMBOLY MIN, TYP MAX. | UNITS CONDITIONS
Input 0" Level | =V, 9:0 - v Ta=75°C
Voltage fI"Level T -Vyy | a0l v
Output [0 Level | -Vy 11 [ T v RL=100K:1[Ta=75"C, cpw=Z.0us,
Voltage [1 Level i =Vou 20| v [RL=30K(. |[fcp=10KHz _
Clock Level g VepL {19 764 T . [Ta=75°C, cpw=zus
Voltage [I' Level i ~Vcpy | 0 |  [4.0 0V . . .
Win, Clock Frequency | fepmity | ~ PC KMz | Te=75°C, TepZ3TOKRZ —— |
Clock Pulse Width lepw 1207 10 | us See Fig.Z7 - L
Clock Pulse Del;y | cpd’ 1.0 ; 1 | us | See Fig.2
Clock Capacitance Cep T 20 _E!mmd.f*IHHET“=VEﬁ“UY
" Tnput Resistance Rin 1 U_L D L F—?IE-fQ.QV"r -
| Input Capacitance Cin ) i--- T o BE ] f-T_IF!!Tz::‘PIt}{'t{V |
[ Output Capacitance | Cout | | 10 144 =TMRE, -VBut=0V — — " " " 4
ther'ﬁlssipat{on B _Fd B 1 120 | mw | Lpr‘ZEiT:VbDiIE?,:VEE‘ZFV
PYopagation O“tf’“:c s Eﬁﬁ : E'g :j: Vin=0 ~12.6V, fcp=10KHz
exce i .
Delay Time ki _ tEHL g"'.o" “Tus Cp=20PF, RL=100K:,
Cn{B?,,”i,.FRLﬂ .0 A18 See Fig., 1&2

NOTE: Cpl is controllable when c,2 is given at from 10KHz to 100KHz repetition
rate.
Cp2 is uncontrollable and always must be given at from 10KHz to 100KHz

repetition rate,

S Y

p

Pulse i —r] | CRT Dscillof
Generato# Data Trgnf ] HD3112 [ —¢ " Scope
L__T-__. e _Jour \ :
L e £pl ~—__‘<Lﬂ___4_ o _}Fclﬂ' L
7;,- T ep2z T - #r

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

Fig.1., Output Voltage & Propagation Delay Testing Circuit.

OUTRIT MM EONR ToveeR OV
.cpd'2
.’—h _R.. i A A _lsv
B Miepd'l Vepl ov
- s -7V
cp2 A . ]l -18V
. i Vepl
_ __.___lf.'fﬂpuz o mo e ov
i i Z—— VOH
Output _,___\“ G = oot | 1 _.......__....u._?v
I " i o e e L Lo ki s, < e —-I-]—. e i e e e VOL
> e — e
tpHL tpLH

Fig.2. Clock & Output Wave Forms

{(to he continued)
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S

" DESCRIPTIONS

The HITACHI MOS (Metal Oxide Semiconduct@
triple qdasi-static R-5-5 flip flop construct
ing P-channel enhancement mode MOS transistorsy belongs to

HITACHI MOS INTEGRATED CIRCUIT HD3115

) Integrated Circuit HD3115 is’a
on a silicon monolithic chip etiliz-
HITACHI MOS IC EDB3100

series especially 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-S5-S flip flop, a cotmnter, a memory, and others.
The features of HD3115 are as follows:

Large

e & o o

LR B N A

LR R B A R )

Integrated zener clamp protects gates.
noise margin «vseeveas
Wide operating frequency range ..
Wide operating temperature range ...

“ta v e NHL'I0.0V,N'(H?Z.OV
... DC to 100kHz.
. =20°C to +75°C.

DIMENSION

AL OUTLINE

Q3 ['Q}\UAO__R‘IF—J 15] Vg

s s |

Q@ (4 U R ALY sz |

oo Cilt_siE &
o [sh o g n
LW [T s 10 51

w[s |9 e

t : mm (top view)

cpll_f

PIN CONNECTION

)

TRUTH TABLE

| Sn . R | Qnt |

B |

| 0 | o0 } o |
0 1 !_ 0 i
1 o 1
1 1 1

R R

Qn+l = Sn + RnQn

ABSOLUTE MAXIMUM RATINGS at 25°C ambient temperature

ITEMS SYMBOLS RATINGS UNITS
Terminal Voltage =VT -0.3 ~ 30 v
= e : ol S | TE—
Operating Temperature| Topr =20 =~ 75 {C
Storage Temperature Tstg =55 ~ 150 °C

(to hg_cog}inued)
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JYPLCAL TIMING CHART

S f“T‘ T o
2 _“! pm———— ""_' 1 r i —} 1
O Lj -.J J ER

Input S o __HL - I_ _"'_—L__
Imput R | ’____, s Lt Ld
Output Q "‘1';_,;;""“__ o 1.7 1
¢ Outputa “__df!}ﬂ)’ .- L_ _____'_‘!—__ -:‘_____ _____J!—

Fig. 3. Timing Chart
CLOCK PULSE GENERATOR.BLOCK DIAGRAM

f_tr** 1

E

' cpwl E --- Emitter Follower
" J ;
£ Y '__-l
fcp e ﬁt*f MMV E O ep2
s' J ] o]
i | cpw
\ |
B
L~ BMV E > DRl
MY == Astable milti - (1nput B)
Vibrator R e—
MMV --- Mono-stable multi | e ——-—L
Vibrator { BMV _—}——‘ E +—- -0 DP2 dH:lput S)
MV --- Bistable multi I ]
" Vibrator
Fig. 4. Clock Pulse Generator Block Diagram
SCHEMATIC DIAGRAM
Vee
—C R VL
o 'J“;‘\]::‘»;- v
1
Q ; .
]
o AAA {
_.‘Q-J.v" (Ve
S o— Q
O GND
R o
cpl O~ ; (i T
R . - 4
cp2 O— +
L ]

Fig. 5. Schematic Diagram

.._"if!" -



ELECTRICAL CHARACTERISTICS

(-Vge=24Vt10%, Ta=25°C, -Vi=-VGG)
[ ITEMs . [STMBOLS MIN., TYP.[MAX.]UNITS_  CONDITIONS
Input Wlevel [ -viL T 9.0, bV L .o
| Voltage [Tlevel | Vi | " TA6 v PPl
Gutpar [0 Level | Vo L BV lmeTO0KE[Tanr5*C,cpwe i ps |
Voltage ~ ['"Level | -Vou 2.0 VlRg= 20KQ] fcp=SkHz '
o [0Level | epr [ B9 el W Lo S T
Cvoltage  ['Level | ~vepy ||y | 40 v [T 6 TS
Min. Clock |Clock 1 |feplmin| | | 0! Kz |fcp2=SkHa cpu=1.Ops |
_ Frequency | Clock 2 |fep2min| . ' 0 | Hz ;fcpl=SkHgTa=75°C__ |
Clock Pulse Width | epw J1.0: 1 . lows L. . ]
| Clock Pulse Delay | cpd' 1.0 0 us ._I_.-_w_.wﬂ,_______ i e
Clogk Capacitance e L 1 eddfopE SelMHE, NGRSOV
_Input Resistance | Rin |10 L. ) MR -Vie=abiay -
| Input Capacitance | Cin s oy oL PF TN, -VERROV |
| Output Capacitance COUE. A ox o s R b B jfeltsz, -Vout=OV
Power Dissipations | Bd | . 1 100] m¥ |-Vgge-Vcp=24V,-Via=l4V(S"R)
Propagation | falling | tpu | | 2.0} ps  -Vin=0~12.6V, fop=10kHz,
| Delay Time | rising | ‘tppy | | [ 2.0 ‘ws [R;=20KQ,Cp=20pF, cpw=lps

NOTE : Cpl and cp2 are both controllable, and whe

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

R . W
)

e
RSN -« |
Tep2 A

T Veo

HD3115

)

n cpl is controlled, cp2 must be

hen cp2 1s controlled, cpl

i, v . ‘
=8
CRT Oscillo-
] r-—-1__Sgppe
B |
N

T

€ includes a stray caagcitauce
_ of a probe and wirings.
Fig. 1. Output Voltage and Propagation Delay

Testing Circuit

QUIPUT WAVE FORMD
e e T T g __'__‘ e == "CIV - VCPH
cpl ;
- cpd 'Y
. e ST L LR T ._'. b e it —-lav '
1 q' 2,4 VepL
R i B L oy
cp2 I iy s _ _ :;; cPH
- B o s L A
R o - ok ov
f v
J OoH
- =7V
. — L ——
tPHL “PLH

Fig. 2. Clock & Output Wave Forms

(to be continued)
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