












































































































































































































































































































































































































































































































































































































































































































































































eAC Electrical Characteristics 

(Common to STC2570C and STC257IC) 

Parameter -Symbol "" Conditions 

Key input ON time Ton Exc!. chattering time 

Key input OFF time Toff Exc!. chattering time 
�~�i�o�w�a�b�l�e� noise pulse 

width of key input pin Tn Width of one noise pulse 

Tkil Normal dialing 

Tki2 Redialing or repertory dialing 
Key judgement time 

Tkj3 Access pause cancelled 

Tkj4 Writing to repertory memory 

Mute delay time Tmd - *1 

Redial memory write time Tmw - *1 

r-Rateordata transfer to 
Tdt - *1 

repertc:ry memory 

DRS=Vss *1 

Dial pulse transfer rate DR 
DRS=Voo *1 

1------
DRS =Vss (IOpps) *1 

Inter-digit pause IDP 
DRS=Voo (20pps) *1 

1----------
Oscillation start time To, Voo= 1.8V. CI;;;40kQ 

1-----------

Voltage deviation of Voo=I.3 to 2.0V 
oscillation frequency Jf/t 

VDD=2.0 to 6.0V 

(STC2570C only) 

Parameter Symbol Conditions 

Time difference between two 
Tdkl When call disconnected (*.;1:) �~�h�e�n� pressed at a time 

Dial pulse make/ M/B=Vss *1 

M/S 
break ratio M/S=Voo *1 

(STC257IC only) 

Parameter Symbol Conditions 

Dial pulse make/break ratio M/S - *1 

Hooking time Thk - *1 

Auto access pause Tap - *1 

Keyirg confirmation tone ON time Tkt Valid key input *1 
t-- --- --- -------- - -----

Keying confirmation tone frequency ht Valid key input *1 

* 1 All specifications take constant values logically. 
The deviation is only a change of the oscillation frequency. 

'2 STC2570COA and STC2571CoA 
• 3 STC2570Coa and STC2571Coo 

F-62 

(fosc=32.768kHz. Ta=25'C. vss=ovr 

Min Typ Max Unit 

21.0 - - msec 

3.42 - - msec 

- - 15.38 msec 

33.73 33.75 33.77 

26.90 26.92 26.94 
msec 

24.77 25.63 26.49 

10.37 25.63 40.90 

- 9.83 - msec 

- 0.85 - msec 

- 3.42 - msec/digit 

- 9.752 -
pps 

- 19.505 -

- 615.2'2/820.3'3 -
- 461.4'2/410.2'3 

msec -
- 500 - msec 

-6 - +6 ppm/0.1V 

-10 - +10 ppm/V 

Min Typ Max Unit 

- - 8.54 msec 

- 1/2 -
-

- 2/3 -

Min Typ Max Unit 

- 1/2 - -

- 499.02 - msec 

- 3.589 - sec 

- 26.49 - msec 

- 910.22 - Hz 



.Timlng Chart 

o Normal dialing (OP mode) *2, *3 

HS °iOFFHOOk F 
~~:~tion 11111111---------------------------------_ 

Key input 

OJ' 
\STC2570C' 

OJ' 
\STC2571Cl 

* 2 If a key is pressed earlier than the transmission of a dial pulse. 
the MUTE continues on until all dial pulses corresponding to the 
buffered key input data have been transmitted. 

* 3 The inter·digit pause stays valid even if a key is pressed 
immediately after the last dial pulse has been transmitted. As 
system assumes that dial pulses are being transmitted during the 
inter·digit pause, entry of the "*" key is ignored. 

o Redialing or repertory dialing' 6 

STC2570C 

--,L-__________ ____________ ~,____ 

*6 During mixed dialing (e.g., redialing+normal, or repertory+ 
normal), the inter·digit pause stays valid even if a key is pressed 
immediately after the last dial pulse of redia ling or repertory 
dialing has been transmitted. As system assumes that dial pulses 
are being transmitted during the inter·digit pause, entry of any 
key is ignored. 

o Registration to repertory memory 
STC2570C/STC2571C 

Key input 

Write to redial 
memory 

ON·Hook 

Numeral or ~ #: ~ key Adenss key 

~------~ 
~--------
_____________________ f

J 
~ T~I~dt Transfer to H-

repertory memory 

o Access pause (auto pause)04, *5 
STC2571C 

Access pause 
(auto) 

"It" key 

*4 Even in the normal dialing mode, pressing the "#" key causes 
an auto pause. The timing diagram for this operation is the same 
as in the redialing or repertory dialing. 

* 5 Clearing the auto pause (common to normal dialing, redialing 
and repertory dialing) 

o Redialing or repertory dialing * 7 

STC2571C 

--'~ ________ ~. ________________ ~r-----
.. # W or Numeral key 

Key input 

07 During mixed dialing (e.g., redialing+normal, or repertory+ 
normal), the inter·digit pause stays valid even if a key is pressed 
immediately after the last dial pulse of redialing or repertory 
dialing has been transmitted. As system assumes that dial pulses 
are being transmitted during the inter·digit pause, entry of any 
key is ignored . 

• PACKAGE DIMENSIONS 

O.776M.~ 
(197M) " 0.748 0 0._ 
(19.0'0.' 

16 . .=..r>..., ,., .., n.;' 

~ 
0.059 
(I.5) 

I ~!l 

O.IOO±o.oIO O.018±o.OO( 
(2.54±11.25) (0.46±0.1) 

I6'pin DIP 

0.300-0.355 
(7.62-9.02) 

0.010;~ 
to.25-0.01) 

unit: inch 
(mm) 
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.EXAMPLE OF APPUCATION 

14 Cl 
15 C2 
16 C3 

2 3 Rl 
MUTE 

13 
2 

4 5 6 R2 

7 8 9 3 R3 
12 

4 R4 
DRS 

* 0 II 11 
DP 

47K 5 m 0 

'" ~ 6 OSCI 0 
"- 0 
<t 0 

L1 CJ 

7 OSC2 KT 
10 

8 Voo V •• 
9 

L2 
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PF319-01 

STC2580Coc Series 

.DESCRIPTION 

CMOS TONE/PULSE DIALER 
eDTMF/Pulse Output Swich 
eLow Distortion 
eTen 18-digit Repertory Memoies and 

24-digit Redial Memory 

The STC2580Coc series is a CMOS LSI which is provided with a memory for telephone numbers, and can 
selectively output either dual tone multi-frequency (DTMF) signals or a dialing pulse (DP) train. 
The LSI contains Band Pass Filters (BPF) and smoothing filter by switched capaCitor filter (SCF) technology, 
so that the DTMF odtput has less distortion than the DA conversion system used in a conventional tone 
dialer. It also incorporates an emitter-follower NPN tranSistor, enabling the DTMF output to directly drive a 
telephone line. By connecting the minimum necessary interface circuit, the dialing pulse output can also 
drive a telephone line . 

• FEATURES 
.Low-voltage operation and low power dissipation due to CMOS process . 
• A built-in SCF-type BPF makes possible a DTMF Signal with low THD (typically 2.5"10 at 5 V) without 

the use of external filters . 
• The LSI contains redialing memory for a 24-digit numbers and repertory memory for ten 18-digit numbers 

which can be used in either the tone or pulse mode . 
• DP mode: Permits selection of dialing pulse rate (10/20 pps) and mark/space ratio (40/60, 33.3/66.6). 

(The inter-digit pause is fixed for each dialing rate ···········617.9 ms for 10 pps or 463.4 ms for 20 pps.) 
.DTMF mode ··························.················Make=93.1 ms and inter-digit pause=61.4 ms . 
• When sending to an external line, the access pause can be set to auto pause (3.97s) using the pause 

key. This function can also be canceled during sending . 
• This LSI can be connected to a standard 2 of 8 keyboard . 
• The built-in reference signal generator requires only an inexpensive and easily-obtainable 3.58 MHz 

crystal oscillator for the TV color burst signal . 
• Package .. · ............................................ 22-pin DIP (plastic) / 24-pin SOP (plastic) 

.BLOCK DIAGRAM 

TONE 

D"SL---G~~ AGND 

ws~--------~--~ -l>l-
or 

M-
OP 

XMUf 
RMUT 

F-65 

I 



.PIN CONFIGURATION 

" COL1 ROW1 
COl1 1 ROW1 

1 22 COlO 2 23 ROW2 
COlO 2 21 ROW2 COL3 3 22 AOW3 
00i3 3 20 ROW3 COL4 • 21 ROW' COLi • ,. ROW4 TPSlMDO • 20 S'tT 

TPSiMDO • ,. STi NC • STC2580M ,. NC 
DRS • STC2580C 17 XM'OT DRS 

, ,. XMUT 
MIS , ,. fiMijf 

MIS • 17 RMUT 
HS • ,. OP HS • ,. OP 
V .. • " AGND 

V .. 10 ,. AGNO 
esc1 10 13 TONE 

OSC1 11 14 TONE 
0802 11 " Voo 

esc2 12 13 Voo 

.PIN DESCRIPTION 

Pin name 
Pin No. 

Functions 
STC2580C STC2580M 

ROW4·ROWI 19-22 21-24 [Scanning input/output of matrix keyboard] Keys are selected by short·circuiting ROWand 
COLl·COL4 1-4 1-4 COL. 

TPS"/MDO 5 5 [TPS : DTMF /DP mode select input] (for STC2585C to STC2588C) 
In this case, Li'ZEl on the keypad is an invalid input. 

[MDO: DTMF/DP mode display output] (for STC2581C to STC2584C) 
Outputs whether the DTMF or DP mode has been selected using Li'ZEl key. 

DRS" 6 7 [Pulse rate select input in DP mode] Ignores input switching performed during a pulse output 
(including auto dialing) as well as inputs made in the DTMF mode. The inter·digit pause is 
fixed for each pulse rate. 

M/S" 7 8 [Pulse mark/space ratio in DP mode] Like DRS, this pin ignores inputs made during a pulse 
output or in the DTMF mode. 
OFF·Hook: Vss level 

HS" 8 9 [Hook switch] Determines the ON/OFF status of the hook switch. 
Vss 9 10 [Power supply terminal (-)] 

escl 10 11 These pins are connected across the terminals of a 3.579545 MHz crystal oscillator which is 
OSC2 11 12 used for the reference signal generator. 

Voo 12 13 [Power supply terminal (+)] 

TONE 13 14 [DTMF signal output] This pin enables either an N PN emitter·follower output or a CMOS OP· 
Amp output to be selected. 

AGND 14 15 [Grounding point output of analog circuit (SCF section)] By connecting a capacitor to this point, 
the level is stabilized. 

DP 15 16 [Dialing pulse output] While the dialing pulse is not output, the output level is Vss during ON· 
Hook and Voo during OFF·Hook. 

RMUT 16 17 [Receiver mute output] This output is valid in the DP mode. In the DTMF mode, muting is not 
applied. The level of this pin is : 
DP mode: During mute or ON·Hook ~ Vss level 
DTMF mode: During ON·Hook ~ Vss level; During OFF·Hook ~ Voo level. 

XMUT 17 18 [Transmitter mute output] Mute signal for transmitter usable in both the DP mode and the 
DTMF mode. 
During mute or ON·Hook status ~ Vss level 

STI" 18 20 [Single tone generating mode select] The single tone generating mode is selected by applying 
the Voo level. 
To generate a single tone for COLl, COL2, or COL3, press two or three keys in the correspond· 
ing column simultaneo~nd tQ..&lillerate a single tone for ROWI, ROW2, ROW3, or ROW4, 
press the two keys of COLl and COL2 in the corresponding row simultaneously. 

NC 6, 19 [No connection] 
* 1 Because DRS, MIS, HS, and TPS are open PinS, be sure to apply Voo or Vss from outsIde the LSI. 
* 2 Pin STI is connected to a built-in pull-down resistor which puts the LSI in the single tone inhibit mode during normal 

use, even when the pin is open. To provide noise immunity, however, it is recommended that this pin be fixed at Vss 
level externally . 

• STC2580Coc SERIES 

Type*' Write to repertory memory DTMF output >2 Tone/pulse output selectia! Type * I Write to repertory memory DTMF output>2 Tone/pulse output selection 

STC2581Coc OFF Hook Bip Key STC2585Coc OFF Hook Bip External pin 

STC2582C oc ON Hook Bip Key STC2586C oc ON Hook Bip External pin 

STC2583C oc OFF Hook CMOS Key STC2587C oc OFF Hook CMOS External pin 

STC2584Coc ON Hook CMOS Key STC2588C oc ON Hook CMOS External pin 
.. 

*1 ThiS LSI can also be provided In a mini-fiat package. In thiS case, C becomes M (e.g. STC25B1M). The characteristics 
are same as those of the DIP type. 

* 2 This is the CMOS OP-Amp output or Bipolar emitter-follower output. 
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.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Power supply voltage Voo 

Input voltage VI 

Output voltage Vo 

Operating. temperature Topr 

Storage temperature Tsts 

Soldering temperature and time Tsol 

.ELECTRICAL CHARACTERISTICS 

.DC Characteristics 

Parameter Symbol 

Operating voltage Voo 

Data retention voltage VOOR 

Average operating current IOOA 

Data retention current IOOR 

High level input voltage VIH 

Low level input voltage VIL 

High level input voltage (1) IIHI 

High level input voltage (2) hH2 

Low level input current IILI 

Low level input current hL2 

High level output current 
IOHI (Source) 

Low level output current 
IOL2 (Sink) 

(Vss=OV) 

Ratings Unit 

-0.3 to 7.5 V 

-0.3 to Voo+0.3 V 

-0.3 to Voo+0.3 V 

-20 to 70 'C 

-65 to 150 'C 

260'C, lOs (at lead) -

(Vss=OV, Ta = -20 to 70'C) 

Conditions Min Typ Max Unit 

DP mode 1.5 - 6.0 
V 

DTMF mode 2.5 - 6.0 

HS=Voo 1.0 - 6.0 V 

Voo=5.0V 
Key input stand· - - 800 pA 

HS=Vss 
by status 

DP, TONE, in DP mode dial - - 1.0 mA 
RMUT, pulse being output 
XMUT and in DTMF mode 
MOO not DTMF signal being - - 8.0 mA 
loaded output 

Voo= I.OV, HS=Voo, 
STI =Vss,TPS=DRS=M/S= - - 0.75 pA 

Voo or Vss 

TPS, DRS, M/S, HS, STI Voo-0.4 - Voo V 

TPS, DRS, M/S, HS, STI Vss - Vss+0.4 V 

TPS, DRS,M/S, HS, Voo= - - 0.1 "A 5.0V, VIHI = Voo I 
STI, Voo=5.0V, VIH2=VOO - - 300 pA 

TPS,DRS,M/S,HS,STI,Voo= - - 0.1 pA 
5.0V, VILI = Vss 

COLI-COL4,ROWI-ROW4, 10 23 50 pA 
Voo=5.0V, VIL2=VSS 

DP,XMUT,RMUT,MDO 
4.0 - - mA 

Voo=5.0V, VOHI=4.0V 

DP,XMUT,RMUT,MDO 4.0 - - mA 
Voo=5.0V, VOL2=0.5V 
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eAC Characteristics (Vss=OV, Ta=25'C, fosc=3.579545MHz) 
-

Parameter Symbol Conditions Min Typ Max Unit 

DP and DTMF 
tONI 0 I mode lIOn- 15.45 - -

Key input ON effective period 
noonal dialing Excluding 

ms 
DTMF mode chattering 

tON2 02 
nOl'mat dialing 77.24 - -

Key i1Iut OFF effectiw period toFF Excluding chattering 1.72 - - ms 

~i= :t1~~=~~le tN - - 14.37 ms 

Oscillator start·up time tos Voo=5.0V CI<100Q - - . 2.0 ms 

tKiI DP mode normal dialing 30.25 30.90 31.97 

Key judgement time tKi2 DTMF mode normal dialing 17.37 18.02 19.10 ms 

tKis DP/DTMF mode auto dialingo, 19.95 20.60 21.67 

tMPI DTMF mode normal dialing - 9.01 -
Pre-mute time ms 

tMP2 DTMF mode auto dialing - 9.87 -
tMOI DP and DTMF mode auto dialing - 9.87 -

Mute delay time ms 
tMO! DTMF mode normal dialing 9.22 9.33 9.44 

- M/S=Voo - 40/60 -
Dial pulse mark/space -

- M/S=Vss - 33.3/66.6 -
- DRS=Voo - 19.42 -

Dial pulse rate 
DRS=Vss 9.71 

pps 
- - -

Dial rate=19.42pps - 463.4 -
tlOPI DP mode 

Inter·digit pause Dial rate=9.71pps - 617.9 - ms 

tIOP! DTMF mode auto dialing - 61.36 -
DTMF make time tTM DTMF mode auto dialing - 93.12 - ms 

Auto access pause tAP - 3.965 - s 

Oscillator frequency fose - 3.579545 - MHz 

0daIcJ fqqIm;y/voIIa&e varim .:If/f Voo= 1.5 to 6.0V - - 30 ppm/v 

COL Voo=5.0V - -10 -
Tone output voltage 

VTONE O!>ntional amplifier dBm (single tone) Ioad=IO KoIwns; 

ROW Bipolar transistor - -11 -
load=l20 ohms 

CQ.-ROW tone., voItaae ratio 04 d8CR Voo=3.0 to 6.0V - ~ 2 dB 

Tone distortion %OIS Voo=2:5V - - 7.0 % 

fRI ROWI - 699.13 -
fR2 ROW2 - 766.17 -
fR. ROW3 - 847.43 -

Tone output frequency fR4 ROW4 - 947.97 - Hz 

fCI COLI - 1215.88 -
fez COL2 - 1331.68 -
fea COL3 - 1471.85 -

Milinllnlllll8dkaydelediontine tMOP loll <t..oP Excluding cha~ng 42.91 44.63 46.35 ms 

01 Key input ON effective time 
When writing data to the repertory memory while In ON-tiook status (STC2582C, STC2584C, STC2586C, and STC2586C~ 
It is neceasary to add the oscillator starting time to the effective time tcNa. toNo=toNI+1os (no key chattering) 

02 Key input ON effective time (DTMF mode normal dialing) 
This Is the key read time + mute time + NTT engi~ng reference signal sending time of 50 ma. 

08 Auto dialing 
Indlcatee redlallng and repertory dialing • 

• 4 COL-ROW tone output voltage ratio 
The output gain of COL is higher than that of ROW. 



.Timing Chart 

o Normal dialing (OP mode) 

HS ~~;~~~----------------------~~ 

Key Input ~ 
:-"''''''-: 

Oscillator circuit : ~~- - ~ - - - - u - - - - - - - - - - - - - - -~r--
TIoo++--,o" 

TONE···Hlgh Impedance 

o Redialing and repertory dialing 
(OTMF mode) 

HS 

Key input I Ir---------------------:------
, : : 

Oscill.torc~--:-- - - - - - --- _.- - - - - - --~r---

r--__ ~~~------------~~ 

~,' ',:;',.' ~------~---
----+---'-',. ~ : -

r----'-~~'~'-'-----------------~~ 

.PACKAGE DIMENSIONS 

22 

~ 

l.102Max 
(280Max) 
1.067:tO.OI2 
(27.1t.o.:I) 

12 

i! ~ 11 tf!!! 
11 

22·pin DIP 

unit: inch 
(mm) 

ONormal dialing (OTMF mode) 

HS 

Key Input 

----,~1----------------------------~~ 

HL--J 
t .... ~ 

Oscillator~- ~ -- - - - ------ - -- - - ----r--
: : I : *~ ~ 

AMUT ~ ~.;..l..,". ~ 
TONE 

DP 

---T~~'------------+----­
~r' --------------~~ 

o Storage in repertory memory in ON-Hook mode 
(STC2582C, STC2584C, STC2586C, STC2588C) 

Key input _-;'0.':---
OscUI.,o, '~lIlIIlIIlIlIIllIlIIlIllIIlllllllIIlIlillllll····· .• r:--u~-------

:r:::.1- *'00 ~t.,_~ 4'0. 

O.610Max 
(l5.5Max) 

24·pin SOP 

unit: inch 
(mm) 
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.EXAMPLE OF APPLICATIONS 

19 
20 
21 
22 

30P 1 
30P 2 
30P 3 
30" 4 

I 
1 2 3 RPD 

~ 4 5 6 LNR 

- 7 8 9 AP 

* 0 # TIP 
I.-

5 
MODE OUT 

! r-<> _ .. 
~ 6 

7 
.ro. 

lo:: 
Ie ... 47K 8 Hook 

Switch 
~ 

0 ~ 0 
9 

N 10 J: 
::IE r---
on 

~i~ 
on 11 
o? '---
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ROW4 
ROW3 
ROW2 
ROWl 
COll 
COL2 
COl3 
aou 

STI 

MOO XMUT 
(TPS) 

DRS RMUT 

MIS 

DP 

HS 

AGND 

vss 

OSC.l TONE 

OSC2 voo 

18 

17 

16 

15 

14 0.1,. 

" 

13 1200 

12 
~ 

:g: 
0 
0 

Tra nsmltter 
Mute Out 

Re celver 
Mute Out 

Dial Pulse 
Out 

Voo 

Vss 
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I> MELODY Ie TABLE* 

Type No. Note 

~ ~ = g r=-~- g = °,,0 : = g g = -,,1:=--f-'~__ ~~:' 
ot-o - - b - " ".:.. 0 0 ~f-'14 ~-

__ 7910 series' 2 (128) 0 -
1-__ 7.:...9:::2:::0::....s6ries 1 (64) -

--c-- --1-' t---t---t-"-t---t---,-t-rO~r-_-+-_-+-'-i-'-i--t---+-.MUlti melody type 

- 0 - 0 0 ·~~gn:~::;~~~: 

7930 series 1 (64) 

SVM7940 
8 

-- .. - 0 ._--
o - f-=-+=.~,--i 

- 0 0 - - --- - 0 0 0 0-
0--

- 0 f-':=-c-a (5 
.. 

0--
SVM7947 0 - "-"'1 0 0 
SVM7950 -. -- .... - - -- -_. 1-0 --

- 00-
!!l SVM7951 _ I 0 ~ 0 Q 
~ f--.::S.;...V:,:M=79=,5:::2'--1 1 0 _ _ 0 0 

SVM7953 - 0 0 
~ 1--S=V:..::'M=7=9C:5"4'--j - - 0 - 1--I--+---t--1 - 0 _ _ 0 
::!: SVM7955 (64) - 0 0 - --'0 O' 
iii f--:S:C:V-::M-=7cc95cc6c---j 0 -0 _ = 

- 0 
(512) 

4 o -

o -

16 

16 

·High impedance 
transducer drive 

o - - 0 
f---t-~S~VM~7~95~7_+-_---j __ ,-+--+_I_+--+_f--+--+_f-_+ ___ ~ ~ ~O'+~_L--t-__ +-_____ ~ 

SVM7960 0 
SVM7961 4 - 0 r:=-c-a 

!!l 1--=~==~~-1 0 -
~ SVM7962_. (127) 0 0-

sv~ro -r--~ 
~ f--:SC:-VC"M=7=9cc64-:--t--- -~ 0 0 0 0 - - 0 -- --=- 0,.2,-= -

~ f--,S,-,V-,-M",7-=9:..:6c.::5---1 3 * 1 0 
SVM7966 (127) 0 -
SVM7967 0 - t--=-~ 

f-!!l-t-~-_-:-:S~V=M=7=9=7=0=~+--8-~_-'O---j-+--+--t----1----j----r--~--t~---+r--~O~--~-t---t .. ----

~ f--'S'-'V..:.M"'7-=9:..:.7-=1_+-(6_4_0-'-)-t----j~ Qf-=--
o SVM7972 8 0 0 0 0 0 - .A- _t--=-O *3 ~ f--'::S';"'VM:.c=79='7=3'--1 (640) - - "" 0- o 
::!: SVM7974 11 -r-o 
iii f--:S"'V""M-::7cc9=7=5---1 (640) * 2-0 r--

SVM7990 - 0 ~ 0- 0-
!!l I--=S=-V:..:.M=79.::.9~1 ---j 8 _ 0 
~ f--:S-:;Vc;Mc::7::9:-:9c::2c-i (512) 

o f--=S::-VC"M=7=9~93-:--t-__ ~-t--i - 0 - 0 -

iii~ f--:S:c:V-::M-=79cc9::-4::---j 
"" SVM7995 

SVM7996 

SVM7997 

4 

(512) 
o -

- 0 -

0--o -
- 00 0 0 ~ 
0-­-Or-oo 
o - -
- 0 0 o -

- 0 f-Q.c-;.. §" I--,S=-V:..:M=7.::.900=---j 

~ .!!lii ~--::S=-:V-;:M",,7=9o;::0=-1::---j 
iiic?if--:S:c:V-;:M-:::79o;::0::-2::---j 

1 

(64) 
- 00- - t---c+--+r-+O,'--i - 0 0 -o 0-

- r-c-a 
SVM7903 

tTMask option :;; Ongoing user service product 

-Minimum melody Ie order is 100,000 pieces. Please consult S-MOS for specific availability. 

16 

18 

16 

8 

-High quality tone 
.Dynamic SP Drive 
·'.5(V)/5(V) 

., 
Address start 

·Multl melody type 
-High Quality tone 
-Dynamic SP Drive 
.'.5(V)I5(V) 

Binary coder plus 
serial trigger 

.3 
Selectable at each tune 

·Multi melody type 
-Oynamic SP OrNe 

-High Impedanc!2l 
transducer drive 
* 4 DSC. resistor is built 
in (Mask option) 

(Continue) 
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Type No. 

SVM7800 

SVM7BOI 

8l 
SVM7802 

~ 
SVM7803 

SVM7804 

i SVM7805 

SVM7808 

SVM7807 

SVM7808 

SVM7809 

SVM7B20 

SVM7821 

.~ SVM7822 

CIl SVM7823 

1il SVM7824 
co 

SVM7B25 ... 
::!: 

SVM7B2B ill 
SVM7827 

SVM7B2B 

SVM7829 

II SVM7BBO 

SVM7B6l 

* Mask option 

G-2 

(63) 

(63) 

1 
(127) 

.. 
- 0 - - 0 - - 0 - ~j--;;;- 0 - -- 0 

00- 8 

- 0 -

B 

Note 

·High impedance 
transducer drive 

• 5 Leve4 hokt or 
one shot. 
pin selection 

* 6 One shot 
retrigger function 

oLEO drive 
• High impedance 
transducer drive 
* 7 Level hold or 
one shot 
pin selection 

*8 One shot 
retrigger function 

·High quality tone 
"Dynamic SP Drive 

(External) 



[> STANDARD MELODY LIST 

Code No. Song Title Code No. Song Title Code No. Song Title 

1------- ----_._. ---------*----+---------------_._fj----+------------j 
7910C Holdilidia 
7910E Two Minuets 

Dark eyebrows 
7910G Melodia A 

Melodia B 

79101 Home on the range 
Green Sleeves 

791 OK lullaby (two songs) 
7910N Musunde Hiraite 

Cho-cho 

* 79100 Westminster (two tunes) 

* 7910P Westminster (accompaniment) 
79100 Wiegenlied (Brahms) 

Rock a bye Baby 

7910CE Nocturne 
Minuet 

7910T Jingle Bells 
7910CF For Elise 

A maiden's prayer 
7910CG Romance de Amor 

Petrouchka 

* 7910CH Westminster 

i Ave Maria 

* 7910CM Westminster 
Whittington 

7910CN Holdilidia 
Home on the range 

7910CP Si lent lake-side 
Mountain Musician 

7910CQ Mary's little lamb 
De camptown races 

791 OCR I Lorelei 
Landler tanz 

7910CS Amaryllis 
Symphony It 40 (Mozart) 

7910CU Jingle Bells 
Silent night 

7910CV Joy to the world 
The first noel 

\,\7943CoE Romance de amor 
o sale mio 
Die Lorelei 
The cuckoos waltz 
Old folk at home 

',-:;(7943Cos Spring 
Hymne a Lamour 
La Mer 
Farandolles 
Yesterday 
L' eau Vive 
o Tannenbaum 
Symphony Ii 40 (Mozart) 

• .J." 7943CON i Hymne a lamour 
Santa lucia 
Hey Jude 
L'eau Vive 
Romance de amor 
Yesterday 
Happy birthday to you 

! Wedding march 
79420AN I Jingle Bells 

Joy to the world 
o Tannenbaum 

{:r7993Coe Mountain Musician 

7993CON Westminster 

7993DAC 

7993DAE 

A maiden's prayer 
For Elise 
Romance de amor 
Amaryllis 
Symphony i± 40 (Mozart) 
Dark eyebrows 
De camptown races 
Yellow Rose of Texas-Dixie Land 
Stars and Stripes forever-Anchors Awaign 

I She w()'e a yellow rrtbon-Twinkletwrnkle little star 
London Bridge is fallmg down-Mourrtaln mllSiclan 
Row row row a boat-It's a small world 
Home sweet home-Wiegenlied 
Rt.doIr11,~fe:Jnooed(e~.santaCauslSOO11lr1!ltolclNn 

We Wish you a Mooy X'mas-Frosty the snow man 
Jingle Bells-Silent Night 
Joy to the world-The first Noel 
o christmas tree-Hark the herald Angels Sing 
o tannenbaum-Oh little t()'Nn of Bethlehem 
X'mas song medley. Red nosed 
reindeer. 0 Tannenbaum Jingle 
bells. 

We wish you a Merry X'mas :' (.';"7903COB Happy birthday 
Si lent Night II (*'7903Coc Wedding March 

The First Noel I * 7903COE Happy birthday 
Frosty the snow man * 7903CoG Hymne a lamour 
Rudolph the red nosed reindee~ '~','7903COH' The Alphabet Song 

_ ~,77903CoJ I Rock a bye Baby 
r--~7;09"'5;;:OC;co-B-t-.L-=e-::-s<fe:::rc;ciIlOCe::-s-:m·:-:o-:;rt-::-os:---·- ;:';7903CoK, Old Macdonald Had a Farm 

7950COD Blue bell of Scotland ~7903Cos Mountain Musician 
7950COF Yodel *7903Coy Jingle Bells 
7950COH Cantate :l:j: 147 (Bach) 

.A,'7951 Coe Mexican hat dance 

.;:, 7951 COQ Cantate :l+ 147 (Bach) 
7952CoG Cantate +i: 147 (Bach) 
7954CAR Green Sleeves 

.'~ 7955CoJ O'sole mio 

*7903CAA Love me tender 
*7903CAB Love Story 
*7903CAC Wedding March 

! * 7903CAE Congratulations * 7903CAH Silent Night 
i l *7903CAL Saint go'in march'in in 

<,'> 7955COL I Happy birthday to you *7903CAN Jingle belis, Red nosed reindeer, 

t-:7955Cox I Saint go'in march'in in Joy to the world. 
7910CW o Tannenbaum 

Frosty the snow man 
i\,7955Coy Music box dancer *7903CAP Music box dancer 

7920A The cuckoos waltz - - -~ ·;':7955CAF Mountain Musician *7903CAR Wedding march (Long version) 
7920B Home sweet home ':'>7955CAN Jingle Bells *7903CAS Let me call you my Sweet heart 
7920C Jingle Bells :'\7955Csc! Wedding March ~> 7903CSA Jingle Bells. 

*7920M I Wedding march --~~--------_" <'7903CSB Silent Night 
7962COA I Green Sleeves ' 7903C * 79200 I Victory Song BN Hymne a lamour 

Home on the range * 7903CBP I' Mother of mine 
7920AH I Wiegenlied (Brahms) I Ding Dong ''-':79030BO Happy birthday 

~-930B - ---I ! Two Minuets --:>79030BR Music box dancer 

D I Landler tanz ti7903DBT Jingle Bells, Red Nosed Reindeer, Joy to the world 
7930 Lore el Amaryllis i':r7903DBY II For Elise 

7930C ~~~~I:I:eet home I 7975Cos -------.- - - ::r7903DBS i Wedding March 

* 7930E Westminster Home on the range 79020CF , Christmas song medley 
7930GA Yurrkago no uta Green Sleeves *7903DcK ' Easter Paradise 
7930GB Jingle Bells For Elise 7902Dcs Rock A bye baby 
79300C I We wish you a merry X mas A maiden's prayer *79030CT Santa Claus is coming to town 

793000 II Rudolph, the red-nosed Reindeer i Mountain Musician **77990033DDCcVy ~hee~iryS~UN~~h up on a star 
79300E For Elise ~ I Yodel 

*7903DEA You light up my life 
Ding Dong I * 7903DEB Wargner's Wedding March 

7942C OT! Holdilidia I Beep sound ' 7902DEC Christmas Medley 

I Minuet (Bach) ,1'1 Westminster II1I *7903DEH ConQratulation 
Green Sleeves , 
Symphony :j:j: 40 (Mozart) 7992COA X'mas song medley (8 tunes) 
Home on the range i':r7993Coc Green Sleeves 
Silent lake-side De camptown races 
Mountain Musician For Elise I 

Happy birthday to you Romance de amor 
ti7943COE Green Sleeves 0 sale mio 

De camptown races 
For Elise 

* Type 7910P will be used as accompaniment with type 79100. 

Lorelei 
The cuckoos waltz 

Note: 7910 Series and SVM7900 Series are ongoing user service products. 
uOne shot mode. (A type) 
*One shot mode (8 type) 
@, ~ asc, resistor is not included on IC 
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l>STANDARD MELODY LIST 

Code No Song Title Code No Song Title Code No Song Title 

7800Dcs Silent Night 7820DsB Jingle Bells Medley 

7800DcT Rock a Bye Baby 7820Dsc Music Box Dancer 

7800Dcv If You Love Me 7820DsE Jingle Bells 

7800Dcy Brahms' Lullaby 7820DSF Silver Bells 
7800DEA Love Story 7820DSG It's a Small World 

7800DEB Happy Birthday to You 7820DsH Over The Rainbow 

7800DEC Jingle Bells 78200sJ Easter Parade/Peter Cottontail 

7800DEN Old Macdonald 

7800DEP Twinkle Twinkle Little Star 

7800DEQ Romance O'amor 

7800DER White Christmas 

7800DEs Wedding March (Wagner) 

7800DET Wedding March (Mendelssohn) 

7800DEV You are my Sunshine 

7800D'B o Tannenbanm/Silent Night 

7800D,c Silver Bells 

780DOFF Aure Lee 

7800D'G Let me call you my sweet heart 

7800DFL Mary Had a Little Lamb 

7800D,p Jesus Loves Me 

7800DFT Yesterday 

7800D,v Music Box Dancer 

7800D,y My Way 

7800DGA Easter Parade / Peter Cottontai I 

7800DGB I Love Me Tender I Let Me Call You My Sweet 7860GSB Nocturne 

7802D'E For Elise 7860Csc Minuet 

7860GSE Home on the Range 

7860CSF Green Sleeves 

7860GsG The Entertainer 

7860GSH Lorelei 
7860GSK For Elise 

7860G6C Tableaux d'une Exposition(Promenade) 

7860GBE Je te Veux 

7860G6F The Jewels of the Madonna 

7860Gw When I'm Sixty-four 

7860G6H Minuet (Boccherini) 

I 
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MELODY Ie DESIGN FLOW 

CUSTOMER SEIKO EPSON CORP. 

I Music tape ~--- ---------1 
I 
I 
~ 

Arrangement 
Music score 

: 

I 
I I 

Music score 
J i 

Melody 
simulation 

1 
Simulation tape or 
EPROM for approval 

(MuSIC tape or EPROM) 
MUSIC score 

l Approval I I 
J 

I Masking 

! 
I ES Evaluation I ES I 

I 
~ 
MP 

I 
~ 

I Delivery I 

I 
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PF37~ 

SHB2112B1A/18 
CMOS 1 M-BIT HYBRID STATIC RAM 

.Low Supply Current 

.Access Time 100ns 

.131,072 Words x 8 Bits Asynchronous 

.DESCRIPTION 

The SHB2112B1A/1B is a 131,072-word X 8-bit hybrid LSI module with four 256K SRAM (SRM20256LM). 

With low power consumption, the module can be used with applications which require a battery back-up. 

Since it is a static device, it does not requires a clock or refresh circuitry. The 1/0 control provides 3-state 

output, for data bus connection. These features provide solutions for a wide variety of applications, including 

microcomputers and other peripheral equipments . 

• FEATURES 

.Hybrid CMOS LSI 

.131,072-wordX8-bit memory density 

.Mounting 4 pcs. of 256K static RAM (SRM20256LM1O) 

.Access time 100ns Max . 

• Single power supply-5volt 

.Printed-circuit-board (PCB) size 17.5mm x101.6mm X4.77mm (except pins) 

.PCB ... ···SHB 2112B1A 35-pin SIP (Single in line package) 

SHB 2112B1B 35-pin SIM (Single inline module) 

.BLOCK DIAGRAM .PIN CONFIGURATION 

v" 1 CO + 
wt 0 AO 
Al 

"-
/ 

1/01 to I/OB .> \. 

AO to A14 \ 
/ 

INTERFACE MEMORY 
CONNECTOR CHIPS 

CS1 to CS4 \ 
/ 

or. WE 

A2 S U] A3 
A. 
AS 

I AS 
A7 10 
AB 
A. 

-m AlO 
All 
A1215 
A13 
AI' 
NQ 
NO 
He 20 
NO U] "CS4 

I m 
m 
CSf 25 
1/01 
1/02 
1/03 CfJS!C 
1/04 

"III 
1/0530 
1106 
1/07 
I/OB 
lit 
VDD 35 

III 0 
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Pin name Pin No. Functions 
Vss I Grounding pin. This GND is cominon in signal. 
WE 2 <Write Enable> 

Data write signal line (negative logic). 
Data is written to, the memory module at the positive edge of WE. 
When, WE is "W, this module is read operation. 

AO to A14 3 to 17 <Address Input> 
15·bit address input pin. (Positive logic) 

NC 18 to 21 <No connection> 
CSI 25 <Chip Select> 
CS2 24 These signal line (negative active) are module ~elect line. These line should be selected each one at 

read and write operation. Each ~ is available fJlr. each 32kB MM. That is to say. 128kB is divide by CS3 23 
CS4 22 4 CS signal. EX. Data will be valid to read and write when CSI is "L" and CS2 to CS4 are "H". 

If CST to CS4 are"W, this module is non·selected mode (100 is stand·by mode) 
1/01 to 1/08 26 to 33 <Data I/O> 

Inputs or outputs 8·bit of data. This pin provides an input with WE low and an output with WE high. 
Also, it has low impedance with OE low and high impedance with OE high. 

OE 34 <Output Enable> 
Data read signal line (negative logic) from eql!!E..ment to the memory module. 
As Data I/O terminals are hi·impedance when OE = "H", the contention of data memory output bus 
can be avoided. 

Voo 35 Positive power supply pin. (5V± 10%) 

.ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage Voo 
Input voltage VI 
I/O voltage VI/O 
Operating temperature Top!' 
Storage temperature Totg 
Soldering temperature and time Tool 
• VI, VI/O (MIn.)- -1.0V at pulse Width less than SOns 

.DC RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol 

Supply voltage Voo 

Vss 

Input voltage VIH 

VIL 
* V!LIMIn.) = -1.0V at pulse width less than SOns 

.ELECTRICAL CHARACTERISTICS 

Conditions 

Normally, 5V is supplied. 

(Vss=OV) 

Ratings Unit 

-0.5 to 7.0 V 

-0.5* to 7.0 V 

-0.5* to Voo+0.3 V 

o to 70 "C 

-40 to 100 "C 
260"C, lOs (Lead only) -

(Vss=OV Ta=Ot070"C) 

Min Typ Max Unit 

4.5 5.0 5..5 V 

0 0 0 V 

2.4 - Voo+0.3 V 
-0.3* 0 0.8 V 

.DC Electrical Characteristics (Voo=5V±10% Vss=OV Ta=O to 70"C) , , 
Parameter 

Input leakage current 

Stand:.bysupply current 

Average operating current 

Output leakage current 

High level output voltage 

Low level output voltage 

*Ta-25C, Voo-5.0V 

.Terminal Capacitance 
'Parameter 

Input capacitance 

Input/output capacitance 

H-2 

Symbol 

III 

loos 

loosl 

IOOA 

!Lo 

VOH 

VOL 

Symbol 

CI 

CI/O 

Conditions 

VI=O to Voo 

CSI to CS4=VIH Non·selected 

~to CS4~VOD-D.2V,VI=VOD-D,2Vor D.2V 

VI=VIL. VIH 
Il/o=OmA tcyc=Min 

CSTtOCS4-VIH or WE-VIL 
or OE=VIH Vl/o=O to Voo 

10H= -I.OmA 

IOL=2.lmA 

Conditions 

Min Typ* Max Unit 

-2 - 2 IlA 
- 6 12 rnA 
- - 400 IlA 

- 60 75 rnA 

-2 - 2 IlA 

2.4 - - V 
- - 0.4 V 

(f=IMHz Ta-25"C) . -
Min Typ Max Unit 
- - 50 pF 
- - 50 pF 



eAC Electrical Characteristics 
oRead cycle (Voo=5V±10%, Vss=OV, Ta=O to 70·C) 

Parameter Symbol Conditions Min Max Unit 

Read cycle time tRC 100 - ns 
Address access time tACC - 100 ns 

CS access time tACS .s *1 - 100 ns 

OE access time tOf - 55 ns 

CS output set time tClZ *s 10 - ns 

CS output floating time tCHZ*S *2 - 40 ns 

OE output set time tOll *1 5 - ns 
OE output floating time tOHZ *2 - 40 ns 
Output hold time tOH *1 10 - ns 

o Write cycle (Voo=5V± 10%, Vss=OV, Ta=O to 70·C) 

Parameter Symbol Conditions Min Max Unit 
Write cycle time twc 100 - ns 
Chip select time tcw*a 90 - ns 
Address valid time tAW 90 - ns 
Address setup time tAS 0 - ns 
Write pulse width twp 

*1 75 - ns 
Address hold time tWR 0 - ns 
Input data setup time tow 45 - ns 
Input data hold time tOH 0 - ns 
WE output floating time tWHZ *2 - 40 ns 
WE output setup time tow *1 10 - ns 

-.. 
*1 Test Conditions " 5. Oulput load: CL=l00pF (Include scope & 119 cepecltance) *3 CSl to CS4 

1. Input puise level: 0.6V to 2.4V 6. Circuil 

2. t,=t,=lOns 
3. Input and output timing reference levels: 1.5V 

4. Oulput load: CL =l00pF 1/01 to 1108 

* 2 tcHZ, tOHZ, tWHZ Test Conditions 
1. Input pulse level: 0.6V to 2.4V 

2. t,=t,=lOns 

3. Input timing reference levels: 1.5V 
4. Output timing reference levels: ± 200V (the level displaced from 

stable output voltage level) 

e Timing Chart 

o Read Cycle *1 

ADDRESS ~ .... I'" 'to .... 

~:~~~~I 

o Write Cycle (WE Control)*a 
lwe 

T.P 

~90Q 
CL I r 2.25V 

CL = (Include jig cap8cifance) 

o Write Cycle 1 (CSI to CS4 Control)02 

Dout 

Din 

*1 During read cycle time, WE should be high. 
* 2 During write cycle that is controlled by CSl to CS4, the 

output buffer changes to high impedance. 
CSl to CS4 should be selected each one at read and 
write operation. 

* 3 During write cycle that is controlled by WE, the output 
buffer changes to high impedance. (OE= "H") 
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.DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY Vss=OV, Ta=O t070·C) 

Parameter Symbol Conditions Min Typ Max Unit 

Data retention supply voltage VOOR CST to CS4;;;;VOOR-0.2V 2.2 - 5.5 V 

Data retention current looR VDDR-S.ov,CST to CS4.iii:;VODR O.2V - - 200 IlA VI=VODR-O.2V or O.2V 

Chip select data hold time tCOR 0 - - ns 

Operating recovery time tR tRC* - - ns 

*tRc= Read cycle time 

Data retention timing (CSl to CS4 Control) 

Data hold time 
Voo-----{ 

VooR"'2.2V 4.5V zmtcoo - to~ _ _ "CST to CS4~VOOR-O.2V ,/ , 
CSI to CS4 2.4V 2.4V 

NOTE: When retaining data in stand-by mode the supply voltage can be lowered within a certain range. 
The read or write cycle are disabled when the supply voltage is low . 

• FUNCTION 

.Truth Table 

CSI to CS4 * 
H 

Stable * 
Stable * 
Stable * 

x: ow or "L" 

OE WE AD to A14 
x x x 
x L Stable 

L H Stable 

H H Stable 

* : These lines should be selected each one at read and write operation. 

H-4 

DATA I/O 

Hi-Z 

Data in 

Data out 

Hi-Z 

MODE. 100 

Not selected loos, looslo looR 

Write IDOA 
Read IDDA 

Output disable IDDA 



.PACKAGE DIMENSIONS 

O.133±O.008 1-_________ -=4".0"-±_0_.0_12-'.:(1,,0"'1-=.6o.±_0_.,'-) _________ -1 
(3.38±0.2) 3.734±0.008 (94.84±0.2) 

SHB 211281. 

0.133±0.0081-_________ ---=4-=.0o.±_0_.0_'2-=(-=I.::O.::I..::6'-.±_0.-'3)'--________ -1 
(3.38±0.2) 3.734±0.008 (94.84±0.2) 

Min 0.07 
(Min 1.78) 

0.1 ±O.006 

(2.54±0.15) 
0.3 

0.3±0.016 0.1 x 1.339=3.4 (2.54x34=86.36) (7.62) 
(7.62±0.2)--I--+-----==='-"--"-'''-'===---===-----+=';;.j 

0.133 ±0.008 
(3.38±0.2) 

( 2X) ) 
~3.18±O·1 

0.133 ±O.008 
(3.38±0.2) 

( 2X) ) 
~3.18±0.1 

~"' ON 
dd 
0..0.. 
>->­.... c 

"" In:, {c r "'" 1.>': 
~'OiDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD~ 

SHB 2112B'8 

35-pin SIP 

Max 0.138 
(Max 3.5) 

+0.008 
0.05-0.00' 

(127 Cgn 

(O.3±0.15) 

unit: inch 
(mm) 

35-pin SIM 

Max 0.138 
(Max 3.5) 

+0.008 
0.05-0.004 

k27:':8l) 

unit: inch 
(mm) 

I 
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.CHARACTERISTICS CURVES 

Under measurement 
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PF371-01 

SHB2212B1A/1B 
CMOS 1 M-BIT HYBRID STATIC RAM 

.Low Supply Current 

.Access Time 120ns 

.131,072 Words x 8 Bits Asynchronous 

.Included Decoder 
• DESCRIPTION 

The SHB2212B1A/1B is a 131,072-word X 8-bit hybrid LSI module with four 256K SRAM (SRM20256LM) 

and a 3-8Line decoder. With low power consumption, the module can be used with applications which 

require a battery back-up. Since it is a static device, it does not requires a clock or refresh circuitry. The 

1/0 control provides 3-state, output, for data bus connection. These features provide solutions for a wide 

variety of applications, including microcomputers and other peripheral equipments . 

• FEATURES 

.Hybrid CMOS LSI (with address decoder) 

.131,072-word x 8-bit memory density 

.Mounting 4 pcs. of 256K static RAM (SRM20256LMlO) 

.3-8 line decoder 

.Access time 120ns (Max.) 

.Single power supply-5volt 

.3-5tate output, with wired-or capability 

.Printed-circuit-board (PCB) size 17.5mm x 101.6mm x 8.27mm (except pins) 

.PCB················· 'SHB 2212B1A 35 pin SIP (Single inline package) 
SHB 2212B1B 35 pin SIM (Single inline module) 

.BLOCK DIAGRAM .PIN CONAGURATION 

V 1/01 to 1/08 
l"-

AD to A14 

INTERFACE 
CONNECTOR .'\ ADDRESS 

A15to A16 
.I DECODER 

CS1. CS2. OE. WE 

.\ 
I 

. 
'\ 
/ 

- -\ 
CS1 to CS4 I 

MEMORY 

CHIPS 

V" 1 
WE 
AO 
Al 
A2 S 
A3 

A" 
AS 
A6 
A7 10 
A8 

A' 
AlO 

A" 
A1215 
Al3 
Al" 
A15 
A16 
Ne 20 
NC 
NC 
NC 
CS2 
"CSI25 
1/01 
1/02 
1/03 
1/04 
1/0530 
1/06 
1/07 
1/08 
IX 
Voo 35 
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.PIN DESCRIPTION 
Pin 'name Pin No. Functions 

Vss 1 Grounding pin. This GND is common in signal. 

WE 2 <Write Enable> 
Data write signal line (negative logic). 
Data is written to the, memory module at the positive edge of WE. 
When WE is MH", this module is read operation. 

AO to AI6 3 to 19 <Address Input> 
17·bit address input pin. (Positive logic) 

NC 20 to 23 <No Connection> 
~ 25 <Chip Select> 
CS2 24 Memory module select signal line. Data is valid to read and write when CSI is "L" (negative 

logic) and CS2 is "H" (positive logic). 
When CST is "W or CS2 is "L" level, the module is in the non·selected mode. (100 is stand-by mode,) 

1/01 to 1/08 26 to 33 <Data I/O> 
8·bit bi·directional data signal bus. (Positive logic) 
This bus carries data for transfer between the equipment and the memory module. 

or 34 <Output Enable> 
Data read signal line (negative logic) from the equipment to the memory module. 
As Data I/O terminals are hi·impedance when CS 1 = "L", CS2 = MH", OE = "W, the contention of data 
memory output bus can be avoided. 

Voo 35 Positive power supply pin. (5V ± 10%) Normally, 5V is supplied. 

.ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 
Supply voltage Voo -0.5 to 7.0 V 

Input voltage V, -0.5* to 7,.0 V 

I/O voltage VI/O -0.5* to Voo+0.3 V 

Operating temperature ToDl' o to 70 'C 

Storage temperature Tstg -40 to 100 'C 
Soldering temperature and time Tso' 260'C, lOs (Lead only) -
* V" VI/O (Mm.) = -1.0V at pulse w,dth less than 50ns 

.DC RECOMMENDED OPERATING CONDITIONS (Vss=OV, Ta=Olto 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4.5 5.0 5.5 V 

Vss 0 0 0 V 

V'H 
3.85. 2 

Voo+0.3 V Input voltage 2 .•• 

V'L -0.3·' 0 0.8 V 

*1 V'L (Min.) = -1.0V at pulse width less than 50ns *2 A15, A16, CS1, CS2 *3 Others except A15, A16, CSl, CS2 

.ELECTRICAL CHARACTERISTICS .DC Electrical Characteristics (Voo=5V+ 10%, Vss=OV, Ta =0 to 70'C) -

Parameter Symbol Conditions Min Typ* Max Unit 

Input leakage current III V,=Otovoo -2 - 2 IJA 

Stand·by supply current 
loos CSI =V'H, CS2=V'L Non·selected - - 7 mA 

loos, IeSi~Voo-O,2V,CS2~O,2V, v,=Voo-O,2V (J O,IV - - 400 /lA 

Average operating current IOOA 
V,=V'L. V'H - 65 80 mA 

Il/o=OmA tcyc=Min 

Output leakage current ko 
~ =V'H orCS2=VIl or M=V'L 

-2 - 2 /lA 
or QE=V'H VI/O= OtoVoo 

High level output voltage VOH IOH--I.OmA 2.4 - - V 
Low level output voltage VOL IOL=2.lmA - - 0.4 V 
oTa-25C, Voo-5.0V 

.Termlnal Capacitance (f=IMHz Ta=2S'C) 

Parameter Symbol Conditions Min Typ Max Unit 
Input capacitance C, - - 50 pF 
Input/output capacitance CI/O - - 50 pF 
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eAC ElectrIcal Characteristics 
o Read cycle 

Parameter Symbol Conditions 

Read cycle time tRC 
Address access time tACC 
-esT access time tACSI *1 
CS2 access time tACS2 
O£ access time tOE 
CS I output set time tClzl 
CS 1 output floating time kHZI *2 
CS2 output set time tClz2 *1 
CS2 output floating time tCHZ2 *2 
~ output set time tOlZ *1 
~ output floating time tOHZ '2 
Output hold time ' tOH *1 

o Write cycle 
Parameter Symbol Conditions 

Write cycle time twc 
Chip select time (CSI) tewl 
Chip select time (CS2) tCW2 
Address valid time tAW 
Address setup time tAS 
Write pulse width twp 

'1 

Address hold time tWR 
Input data setup time tow 
Input data hold time tOH 
we: output floating time tWHZ *2 
WE output setup time tow *, 

., Test Conditions 
I, Input pulse level: 0,4V to 3,85V" '''CSI, CS2, A15, AI6 

0.6V 10 2.4V' ,·Other except CSI, CS2, A15, AI6 

2, t,=I,=IOns 
3. Input and output timing reference levels: 1.5V 

4, Output load: CL = lOOpF 

• 2 tcHZ. tOHZ. tWHZ Test Conditions 
I. Input pulse level: 0,4V to 3,85V ""'CSI, CS2, A15, AI6 

0,6V to 2.4V .. ",Other except CSI, CS2, A15, Al6 

2. tr =t,=10ns 
3. Input and output timing reference levels: 1.5V 
4. Output timing reference levels: t 200mV (the level displaced from stable 

output voltage level) 

e Timing Chart 

(Voo=5V+IO%. Vss=OV. Ta=Oto70"C) -

Min Max Uni,t 

120 - ns 
- 120 ns 
- 120 ns 
- 120 ns 
- 65 ns 

10 - ns 
- 65 ns 

10 - ns 

- 65 ns 

5 - ns 
- 65 ns 

10 - ns 

(Voo=5V±10%. Vss=OV. Ta=Oto70"C) 

Min Max Unit 

120 - ns 

100 - ns 

100 - ns 

100 - ns 

10 - ns 

90 - ns 

10 - ns 

60 - ns 

10 - ns 
- 65 ns 

10 - ns 

5, Output load: CL=IOOpF (Include scope & iig capecitance) 

6. Circuit 

T,P 

~90!! 
I/O! to 1/08 

r CL 225V 

I 
Cl= IOOpF (Include jig capacitance) 

o Read Cycle *1 o Write Cycle' (CSt' Control)'2 

tRC----~· 

Address __ '1'-__ -,-___ -.,. ___ +.--, __ _ 

CSI 

CS2 

DE 

Dout 

Address 

~l 

CS2 

WE 

Dout 

Din 

twe 

tAW 
tewl 

tWR 

I-tow tOHn Q:. 
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o Write Cycle 2 (CS2 Control). 3 

Address 

CSl 

CS2 

WE 

Dout 

Din 

\ \' \\' 
1-1As-

\\ 

~ 

:J..U..UJ 

lwe 

lAW 

'If Icw2 
I 

I-IDW-
(J, 

I 
,In-! 

1/, 1/, 1/, 

1/, 1/, 

rrrr; 
~ 

1"-1 
X>--

.1 During read cycle time, WE should be high. 

o Write Cycle 3 (WE Control)·. 

CS2 

WE 

Dout 

Din 

lwe 

I •• 

• 2 During write cycle that is controlled by CS1, the output buffer changes to high impedance. 
* 3 During write cycle that is controlled by CS2, the output buffer changes to high impedance. 
• 4 During write cycle that is controlled by WE, the output buffer changes to high impedance. 

(OE="H") 

.DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss=OV, Ta=O t070'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Data retention supply voltage VOOR CSI ;;;VDDR-O.2V or CS2~O.2V 2.2 - 5.5 V 

Data retention current 100R 
VDOR av. 'C"S1 ;;;:;VODR O.2V •. 

orCS2:aO.2V. VI=VOOR-O.2VorO.2V - - 240 -;;;:-
Chip select data hold time tCOR 30 - - ns 

Operating recovery time tR tRC· - - ns 

otAC=Read cycle time 

Data retention timing (CSl Control) Data retention timing 2 (CS2 Control) 

VDD -----,/ 
Data hold time 

VDD." 2.2V 4.SV 
VDD 

CS2 

NOTE: When retaining data in stand-bY mode the supply voltage can be lowered within a certain range. 

The read or write cycle are disabled when the supply voltage is low . 

• FUNCTION 

.Truth Table 

CSI 

H 

X 

L 

L 

L 

CS2 

x 

L 

H 

H 

H 
x : "H" Dr "L" 

H-10 

OE 

x 
x 
x 

L 

H 

WE AD to A16 DATA I/O 
x x Hi-Z 

x x Hi-Z 

L Stable Data in 

H Stable Data out 

H Stable Hi-Z 

MODE 100 

Not selected 1005. 10051. 100R 

Not selected loos. 10051, 100R 

Write 100A 

Read 100A 

Output disable IOOA 



.PACKAGE DIMENSIONS 

o.133±o.0081------------4:..:.o=-±o~.0-12-"(!:.:0:.:1::.:.6=-±-0-.':...) -----------i 
(3.38±0.2) 3.734±0.008 (94.84±0.2) 

(2X) IPIN 
MARK 

SHB2212B'A 

0.133±0.0081-----------'4.:..:.0:...±-0-.0-.2--'(.::1=01..::6-±-0.'-')---_______ _ 

(3.38±0.2) 3.734±0.008 (94.84±0.2) 

0.133±0008 
(3.38±0.2) 

(~~Xi8±0') 

(2X) 35PIN 
MARK 

0.133 ±D.OO8 
(3.38±0.2) 

( ~~Xi8±0.') 

0.3 Il.Il. 
0.3 ±D.O.. 0.1 x 1.339 = 3.4 (7.62) >- >­
(7.62±0.2),~-I---l-------,,=.::.::==-=,---,=.;..:..c::...:--===------+---I / .... C 

(2X) IPIN (2X) 35PIN 
MARK MARK 

35·pin SIP 
+0.008 

0.05-0.004 

(1.27:8n 

Max 0.138-
(Max 3.5) 

Max 0.138 
-(Max 3.5) 

unit: inch 
(mm) 

0.012±0.00. 
(0.3±0.15) 

35·pin SIM 

0.05:8:88: 

(1.27:8n 

Max 0.138-
(Max 3.5) 

...... Max 0.138 
I (Max 3.5) 

~ 
~ [ ~ 

~ :e .. 
0 8 

~_O I 
SHB2212BIB 

unit: inch 
(mm) 
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.CHARACTERISTICS CURVES 

Under measurement 
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PF372-01 

SHB2125BoA/OB 
CMOS 2M-BIT HYBRID STATIC RAM 

.Low Supply Current 

.Access Time 120ns 

.262,144 Word X 8 Bits Asynchronous 

.DESCRIPTION 

The SHB2125Bo.<voe is a 262,144-word XS-bit hybrid LSI module with eight 256K SRAM (SRM20256LM). 

With low power consumption, the module can be used with applications which require a battery back-up. 

Since it is a static device, it does not requires a clock or refresh circuitry. The lID control provides 3-state 

output, for data bus connection. These features provide solutions for a wide variety of applications, including 

microcomputers and other peripheral equipments . 

• FEATURES 

.Hybrid CMOS LSI 

.262,144-word x8-bit memory density 

.Mounting S pcs. of 256K static RAM (SRM20256 LM12) 

.Access time 120ns (Max) 

.3-State output, with wired-or capability 

.Single power supply-5volt 

.Printed-circuit-board (PCB) size 17.5mm x 101.6mm x S.27mm (except pins) 

.PCB··················SHB2125BoA 35 pin SIP (Single inline package) 
SHB2125Boe 35 pin SIM (Single inline module) 

.BLOCK DIAGRAM .PIN CONAGURATION 

V .. 1 co+ 
wt D AO 
AI 

'/ 1/01 to 1/08 \ 

" / 

AO to A14 \ 
/ 

INTERFACE MEMORY 
CONNECTOR CHIPS 

CSlto~ \ 
/ 

DE, WE 

A2 S 

"III 
A3 
A4 
AS 
AS 
A7 10 
AB 
A9 
Ala t::HJ:f:!C 

Al1 

TO A1215 
A13 
AI. I CSII 
CS7 
CS6 20 om CS5 
~ 
CS3 
m 
Bf 25 
1/01 
1/02 
1/03 CltJ~C 

1/04 U] 1/0530 
1/06 
1/01 
1/08 
ill 
Voo 35 

0 
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·PlN DESCRIPTION 
Pin name Pin No. Functions 

Vss I Grounding pin. This GNO is common in signal. 

WE 2 <Write Enable> 
Data write signal line (negative logic). 
Data is written to the. memory module at the positive edge of WE. 
When WE is .. w, this module is read operation. 

AD to AI4 3 to 17 <Address Input> 
15·bit address input pin. (Positive logic) 

CSI 25 <Chip Select> 
CS2 24 These signal line (negative active) are module select line. These line should be selected each one at 

read and write oPeration. Each CS is available for each 32kB RAM. That is to ~ 256kB is divide by 
8 CS signal. EX. Data will be valid to read and write when CSI is "L" and CS2 to CS8 are ··H··. 

CS8 18 If CS I to CS8 are "H", this module is non·selected mode (100 is stand·by mode) 

1/01 to 1/08 26 to 33 <Data I/O> 
Inputs or outputs 8·bit of data. This pin provides an input with WE low and an output with WE high. 
Also, it has low impedance with OE low and high impedance with OE high. 

OE 34 <Output Enable> 
Data read signal line (negative logic) from equipment to the memory module. 
As Data I/O terminals are hi·impedance when OE = ·'W, the contention of data memory output bus 
can be avoided. 

Voo 35 Positive power supply pin. (5V±ID%) 

.ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage Voo 
Input voltage VI 
I/O voltage VI/O 
Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tsol 
* V .. VI/O (MIO.)- -1.0V at pulse Width less than SOns 

.DC RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol 

Supply voltage 
Voo 

Vss 

Input voltage VIH 
VIL 

• VIL (MIO.) = -1.0V at pulse Width less than SOns 

.ELECTRICAL CHARACTERISTICS 

Conditions 

Normally, 5V is supplied. 

(Vss=OV) 

Ratings Unit 

-0.5 to 7.0 V 

-0.5* to 7.0 V 

-0.5* to Voo+0.3 V 

o to 70 'C 

-40 to 100 'C 

260'C, lOs (Lead only) -

(Vss=OV, Ta=O to 70'C) 

Min Typ Max Unit 

4.5 5.0 5.5 V 

0 0 0 V 

2.4 - Voo+0.3 V 
-0.3* 0 0.8 V 

.DC Electrical Characteristics (Voo=5V±10%, Vss=OV Ta=O to 70'C) , 
Parameter 

Input leakage current 

Stand·by supply current 

Average operating current 

Output leakage current 

High level output voltage 

Low level output voltage 

.Ta=25C, Voo-5.0V 

.Terminal.Capacitance 
Parameter 

Input capacitance 

Input/output capacitance 

H-14 

Symbol 

III 

loos 

loosl 

looA 

ILO 

VOH 

VOL 

Symbol 

CI 

CI/O 

Conditions 

VI=OtoVoo 
CSftoCSB = VIH, Non·selected 

CSltoCS8~Voo-O.2V, VI=Voo-O.2V or O.2V 
VI=VIL, VIH 

Il/o=OmA tcvc=Min 

CSltOCSB=VIH or WE=VIL 
orOE=VIH, Vl/o=OtoVoo 

10H=-I.OmA 

IOL=2.lmA 

Conditions 

Min Typ· Max Unit 
-2 - 2 pA 
- 12 24 mA 
- - 800 pA 

- 55 70 mA 

-2 - 2 pA 

2.4 - - V 
- - 0.4 V 

(f=IMHz Ta=25'C) , 
Min Typ Max Unit 
- - 80 pF 
- - 80 pF 



eAC Electrical Characteristics 
o Read cycle (Voo=5V+l0%, Vss=OV, Ta=O to 70·C) -

Parameter Symbol Conditions Min Max Unit 

Read cycle time tRC 120 - ns 
Address access time tACC - 120 ns 
CS access time tACS '3 '1 - 120 ns 

OE access time tOE - 60 ns 
CS output set time tCll· 3 10 - ns 
CS output floating time tCHl '3 .2 - 45 ns 
OE output set time tOll '1 5 - ns 
OE output floating time tOHl .2 - 45 ns 
Output hold time tOH '1 10 - ns 

o Write cycle (Voo=5V± 10%, Vss=OV, Ta=O to 70·C) 

Parameter Symbol Conditions Min Max Unit 
Write cycle time twc 120 - ns 
Chip select time tcw' s 105 - ns 
Address valid time tAW 105 - ns 
Address setup time tAS 0 - ns 
Write pulse width twp 

.1 
80 - ns 

Address hold time tWR 0 - ns 
Input data setup time tow 50 - ns 
Input data hold time tOH 0 - ns 
WE output floating time tWHl .2 - 45 ns 
WE output setup time tow .1 10 - ns 

• 1 Test Conditions 5. Output load: CL =100pF (Include scope & jig capacitance) 
I. Input pulse level: 0.6V to 2.4V 6. Circu~ T.P 
2. t,=t,=10ns 
3. Input and output timing reference levels: 1.5V 
4. Output load: CL = l00pF ~90Q 

1/01101/08 

C, I r 2
.
25V 

> 2 tCHZ, tOHZ, twHz Test Conditions 
1. Input pulse level: O.6V to 2.4V 
2. t,=t,=IOns 
3. Input timing reference levels: 1.5V CL = (Include jig capacitance) 

4. Output timing reference levels: ±200V (the level displaced from 
stable output voltage level) 

e Timing Chart 

o Write Cycle (WE Control»3 
lwe 

Dout 
·1 I-Iow 

Din 

, ....... 

o Write Cycle 1 (CSI to CS8 Control)02 

ADDRESS ____ ~========~Iwe~======~~-----­
CSt to CS8 

Cout 

Din 

• 1 During read cycle time, WE should be high. 
> 2 During write cycle that is controlled by CSI to csa, the 

output buffer changes to high impedance. 
CSI to csa should be selected each one at read and 
write operation . 

• 3 During write cycle that is controlled by WE, the output 
buffer changes to high impedance. (OE= "H") 
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.DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss'=OV, Ta=O to 70·C) 
Parameter Symbol Conditions 

Data retention supply voltage VOOR CST toC58;;;;VooR-O.2V 

Data retention current looR VDDR-3V. csttoCsa;;:VODR O.2V 
V,=VODR-O.2V or O.2V 

Chip select data hold time tCOR 

Operating recovery time tR 

*tRC=Read cycle time 

Data Retention timing 1 (CSl to CS8 control) 

VDD------.i 
Data hold time 

VDDR<:2.2V 4.5V d leDR - IRb _ _ " CSI toCSS<:VDDR-O.2V ./ • 
CS1 to CS8 2.4V 2.4V 

Min Typ Max 

2.2 - 5.5 
- - 400 
0 - -

tRC· - -

NOTE: When retaining data in stand-by mode supply voltage can be lowered within a certain range. 

The read or write cycle are disabled when the supply voltage is low . 

• FUNCTION 

.Truth Table 

CS1toCS8 * 
H 

Stable * 
Stable * 
Stable * 

x: "H" or "L" 

OE 

x 
x 

L 

H 

WE AO to AI4 

x x 

L Stable 

H Stable 

H Stable 

* : These lines should be seleqted each one at read and write operation. 

H-16 

DATA I/o 
Hi-Z 

Data in 

Data out 

Hi-Z 

MODE 

Not selected 

Write 

Read 

Output disable 

Unit 

V 

p.A 

ns 

ns 

100 

loos loosl looR 

IOOA 

looA 

looA 



.PACKAGE DIMENSIONS 

0.133±O·008f-__________ 4"'.0=-±_0_.0_I'-'-'(1"'0"'1c.;.6o.-±_0_··Ll------------i 

(3.38±0.,) 3.734±0.008 (94.84±0.') 

O.3±O.016 
(7.62±0.4),-t--+------'==="---='---"=="-'-~="-'-------Ir----I 

(2X) 1PIN 
MARK 

SHB2125BQA 

0.133±0.008 
(3.38±0.2) 

( 2X) ) 
~3.18±0.1 

(2X) 35PIN 
MARK 

0.133±o.OO8I-_________ ......:4:,::.0::...±_0_.0_12:...(:.:1.::0.::1.:.:6:...±_0'--'.)'--________ ---I 0.133±0.008 

(3.38±0.2) 3.734±0.008 (94.84±0.') (3.38±o.2) 

( 2X) ) 
~3.18±0.1 

0.1 to.oos 
(Min 1.78) (2.54±0.15) 0.3 Do Do 

0.3±0.016_+_+ ____ ---'O"-.1"'X:.:..,o:1."'3"'39=<-=-"-3."'4'-'.:(2"'.5::;4"'x.:..:3:::4::...=--'8"'6"'.3"'6:.<) _____ ~(7:..:.6::;2"'l) ~ ~ 
(7.62±0.2) 

(2X) 1PIN 
MARK 

SHB2125Boa 

SE 

o 

(2X) 3!lPIN 
MARK 

35-pin SIP 
+0.008 

0.05-0.004 

h.27~&n 

Max 0.138 ~ _~ax 0.138 
(Max 3.5) (Max 3.5) 

0.012±0.006 
(0.3±0.15) 

unit: inch 
(mm) 

35-pin SIM 
+0.008 

0.05-0.004 

(1.27~g:n 

Max 0.138 
(Max 3.5) 

Max 0.138 
(Max 3.5) 

unit: inch 
(mm) 
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.CHARACTERISTICS CURVES 

Under measurement 
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PF373-01 

SHB2225BoA/OB 
CMOS 2M-BIT HYBRID STATIC RAM 

.Low Supply Current 

.Access Time 150ns 

.262,144 WordsX8 Bits Asynchronous 

.Included Decoder 
• DESCRIPTION 

The SHB2225BoAlDB is a 262, 144-wordX8-bit hybrid LSI module with eight 256K SRAM (SRM20256LM) 

and a 3-8Line decoder. With low power consumption, Ithe module can be used with applications which 

require a battery back-up. Since it is a static device, it does not requires a clock or refresh circuitry. The 

I/O control provides 3-state output, for data bus connection. These features provide solutions for a wide 

variety of applications, including microcomputers and other peripheral equipments . 

• FEATURES 

.Hybrid CMOS LSI 

.262,144-word X 8-bit memory density 

.Mounting 8 pcs. of 256K static RAM (SRM20256ILM12) 

.3-8. line decoder 

.Access time 150ns 

.Single power supply-5volt 

.3-State output, with wired-or capability 

• Printed-circuit-board (PCB) size 17.5mm x 101.6mm x 8.27mm (except pins) 

.PCB··················SHB2225BOA 35 pin SIP (Single inline package) 
SHB2225BoB 35 pin SIM (Single inline module) 

.BLOCK DIAGRAM .PIN CONFIGURATION 

o .. 
Vss 1 

~(~~E~ WI: 
AO 
AI 

" V 1/01 to 1/08 '\ 
'\ / 

AD to AI4 
'\ 
/ 

INTERFACE MEMORY 

CONNECTOR CHIPS 

\ ADDRESS - _'\ 
AI5 to A17 

/ DECODER 
CSI to CS8./ 

v 

CST. CS2, DE. WE 

A2 S U] A3 
A4 
AS 
AO 
Al 10 
AS 
A9 CDfJC 
Ala 

III All 
A1215 
Al3 
A10 
AIS 
A10 
A1720 
NC 

"HI 
NC 
NC 
C52 
m2S 
1/01 
1/02 
1/03 U) 1/04 
1/0530 
1/06 
1/07 ! 1/08 
ll!: 
Yoo 35 

8i 0 
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.PlN DESCRIPTION 
Pin name Pin No. Functions 

Vss I Grounding pin. This GND is common in signal. 
WE 2 <Write Enable> 

Data write signal line (negative logic). 
Data is written to the memory module at' the positive edge of WE. 
When WE is "H", this module is read ope~ation. 

AO-A17 3 to 20 <Address Input> 
18·bit address input pin. (Positive logic) 

NC 21 to 23- <No Connection> 
CST 25 <Chip Select> _ 
CS2 24 Memory module select signal line. Data is valid for read and write when CS I is "L"' (negative 

logic) andCS2 is "H" (positive logic). 
When CS I is "H" or CS2 is "L" level, the module is in the non· selected mode. (100 is stand-by mode.) 

1/01 to 1/08 26 to 33 <Data I/O> 
8·bit bi·directional data signal bus. (Positive logic) 
This bus carries data for transfer between the equipment and the memory module. 

OE 34 <Output tnable> 
Data read signal line (negative logic) from the equipment to the memory module. 
As Data I/O terminals are hi·impedance when CS 1 = "L"', CS2 = "H"', DE = "H", the contention of data 
memory output bus can be avoided. 

Voo 35 Positive power supply pin. (5V+ 10%) Normally, 5V is supplied. 

.ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 
Supply voltage Voo -0.5 to 7.0 V 

Input voltage V, -0.5*t07.0 V 

I/O voltage VI/O -0.5* to Voo+O.S V 

Operating temperature Too, o to 70 ·C 

Storage temperature TSl2 -40 to 100 ·C 

Soldering temperature and time Tso' 260·C, lOs (Lead only) -
* V,L (Min.)= -1.0V at pulse w,dth less than SOns 

.DC RECOMMENDED OPERATING CONDITIONS (Vss=OV, Ta=Oto 70·C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4.5 5.0 5.5 V 

Vss 0 0 0 V 

V'H 
3.85*2 

Input voltage 2.4- 3 Voo+O.S V 

V'L -O.S*' 0 0.8 V 

*1 V,L (Min.) = -1.0V at pulse width less than SOns *2 A1S, A16, A17, CS1, CS2 *3 Others except A1S, A16, A17, CS1, CS2 

.ELECTRlcAL CHARACTERISTICS 

.DC Electrical Characteristics (Voo=5V+10% Vss=OV Ta=O t070·C) -

Parameter Symbol Conditions Min Typ* Max Unit 

Input leakage current III V,=OtoVoo -2 - 2 fJA 

laos CSI =VIH, CS2=VL Non-Selected - - 10 mA 
Stand·by supply current 

laos, CSi;"Voo-O.2V,CS2~O.2V, VI=Voo-O.2V or O.2V - - 800 fJA 

Average operating current IOOA 
V,=V'L. V'H - 60 75 mA 

Il/o=OmA tcyc=Min 

Output lea ka ge current ILO 
CST =V'H or CS2=V'L or WE=V'L 

-2 - 2 fJA 
orO£=V'H Vl/o=OtoVoo 

High level output voltage VOH IOH= -I.OmA 2.4 - - V 
Low level output voltage VOL 10L =2.lmA - - 0.4 V 
oTa-25C, Voo-S.OV 

.Termlnal Capacitance (f=IMHz Ta=25·C) , 
Parameter Symbol Conditions Min Typ Max Unit 

Input capaCitance C, - - 80 pF 
Input/output capacitance CI/O - - 80 pF 

H-20 



eAC Electrical Characteristics 
o Read cycle 

Parameter Symbol Conditions 

Read cycle time tRC 
Address access time tACC 
CSI access time tACSI *1 
CS2 access ti me tACS2 
OE access time tOE 
CS I output set time tClZI __ ---
CS I output floating time tCHZI __ *2 
CS2 output set time 

f------
tClZ2 *1 

CS2 output floating time tCHz2 *2 
OE output set time tOlZ * I 
OE output floating time tOHZ *2 
Output hold time tOH * I 

o Write cycle 
Parameter Symbol Conditions 

Write cycle time twc 
Chip select time (CSI) tcwl 
Chip select time (CS2) tCW2 
Address valid time tAW 
Address setup time tAS 
Write pulse width twp 

*1 

Address hold time tWR 
Input data setup time tow 
Input data hold time tOH 
WE output floating time tWHZ *2 
WE output setup time tow *1 

* 1 Test Conditions 
1. Input pulse level: OAV to 3.S5V· ····CS1, CS2, A15, A16, A1? 

D.6V to 2AV ...... Other except CS1, CS2, A15, 

A16, A1? 
2. tr =tf=10ns 
3. Input and output timing reference levels: 1.5V 

4. Output load: CL ~ 1DOpF 

* 2 tcHZ, tOHZ, tWHZ Test Conditions 
1. Input pulse level: DAV to 3.S5V .. "'CS1, CS2, A15, A1B, At? 

O.BV to 2AV ...... Other except CS1, CS2, A15, A16, 

A1? 
2 tr =tl=10n5 

3. Input and output timing reference levels: 1.5V 

(Voo =5V+10%, Vss=OV, Ta=Oto70°C) -

Min Max Unit 

150 - ns 
- 150 ns 
- 150 ns 
- 150 ns 
- 70 ns 

10 - ns 
- 70 ns 

10 - ns 
- 70 ns 

5 - ns 
- 70 ns 

10 - ns 

(Voo =5V+10%, Vss=OV, Ta=Ot070°C) -

Min Max Unit 

150 - ns 

130 - ns 

130 - ns 
130 - ns 

10 - ns 

100 - ns 

10 - ns 

70 - ns 

10 - ns 
- 70 ns 

10 - ns 

5. Output load; Cl = 100pF (Include scope & jig capacitance) 

6. Circuit 

T.P 

~90\) 
1/01 to I/OS 

r CL 2.25V 

I" 
CL"'" IOOpF (Include jig capacitance) 

4. Output timing reference levels: ± 200mV (the level displaced from stable 

output voltage level) 

e Timing Chart 

a Read Cycle *1 

--t,,----

Address --'I'----.-----:----~_c---

CSI 

CS2 

Dou! 

a Write Cycle 1 (CSI Control»2 

t.e 

Address ----1'-----;:1.-.----:71.-,1'-------­
T7--+-",f--=-tc.,--jr---+---"",,,,, 

~l 

CS2 

Dou! >-)i}ffi-rn>--------:t-----+ffiBKfl 
______ ~cttO.IDH~_----Din 
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o Write Cycle 2 (CS2 Control)·3 

Address 

CS2 

WE 

-1As-
fll/1 

I 

!we 

I.w 

lew. 

_1 
IWII-i 

I I, 

o Write Cycle 3 (WE Control)*4 

lwe 
Address 

lAw 

CSt ,\' 
r l.,-

CS2 / /, i/, 
twp-

I I. \\ 
t-IWHZ-j 

""'" rTTT7 
'..LLI..LL.J \.lll.l Doul Doul 

t-Iow- IDH-j 
Din IJ. :0-- Din 

* 1 During read cycle time, WE should be high. 
*2 During write cycle that is controlled by CS1, the output buffer changes to high impedance . 
.. 3 During write cycle that is controlled by CS2, the output buffer changes to high impedance. 
* 4 During write cycle that is controlled by WE, the output buffer changes to high impedance. 

(OE="H") 

f-IDW 
('f, 

I 
IWR~ 

'II, . '1111 

1\' 

-tow~ 

~ 

IDH-j 

:0--

.DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY <Vss=OV, Ta=O to 70°C) 

Parameter Symbol Conditions Min Typ Max Unit 

Data retention supply voltage VOOR CSI<;;VooR-O.2Vor CS2;i;O.2V 2.2 - 5.5 V 

Data retention current IOOR 
VODA av. CS"1 ~ VODR O.2V, - - 440 p.A orCS2;;;;;O,'ZV, Vr=VOOR-O.2VorO.2V 

Chip select data hold time tCOR 30 - - ns 

Operating recovery time tR tRC· - - ns 

*tRc=Read cycle time 

Data retention timing '1 (CS1 Control) Data retention timing 2 (CS2 Control) 

Data hold time 
voo-----:i. 

VDOR"'2.2V 4.5V 
VDO 

WICDR - IR~ 
CSt '-CST to CSS"'VDOR-O.2V /. 

3.85V 3.85V CS2 

NOTE: When retaining data in stand-by mode the supply voltage can be lowered within a certain range. 

The read or write cycle are disabled when the supply voltage is low . 

• FUNCTION 
.Truth Table 

CSI 

H 

X 

L 
L 
L 

CS2 

x 
L 
H 

H 

H 
. " .. .... x.Horl 

H-22 

OE WE AOtoA17 DATA I/O 

x x x Hi-Z 

x x x Hi-Z 

x L Stable Data in 

L H Stable Data out 

H H Stable Hi-Z 

MODE 100 

Not selected loos loosl IOOR 

Not selected loos loosl IOOR 

Write IOOA 

Read IOOA 

Output disable IOOA 



.PACKAGE DIMENSIONS 

O.133±O.00B 1---_________ 4..:::."'0_±_0.0_'_'-'.(::.:10:.:1:.:.6=--±0_.3.:..) ___________ ., 

(3.38±0.') 3.734±0.008 (94.84±0.2) 

(2X) IPIN 
MARK 

SHB2225BoA 

0.133±0.008 1-___________ 4:.::.0::..±_0_.0_12...:('-'1"'0..:1;.";.6'-±_0.~3)'___ _________ ...., 

(3.38±0.2) 3.734±0.008 (94.84±0.2) 

0.133±0.008 
(3.38±0.2) 

(~~Xi8±0') 

(2X) 35PIN 
MARK 

0.133±0.008 
(3.38±0.2) 

(~~~{8±0.') 

35·pin SIP 

Max 0.138-
(Max 3.5) 

unit: inch 
(mm) 

+0.008 
0.05-0.004 

( !.2i':8ll 

Max 0.138 
i-(Max 3.5) 

0.012±0.006 
(0.3±0.15) 

35·pin SIM 

Max 0.138 
(Max 3.5) 

O.05~g:~ 
(1.27~8n 

Max 0.138 
(Max 3.5) 

't-t-----rg : 
" ~ ~ '" ... -

0.1 ±o.006 

(Min 1.78) (2.54±0.15) 0.3 

0.3±0.0'6 0.IX1.339=3.4 (2.54x34=86.36) (7.62) 
(7.62±0.').-+---!-------====--"''-'-=:..:..:.=.:...:...:==-----+'--'+I 

(2X) IPIN 
MARK 

SHB2225Boe 

(2X) 35PIN 
MARK 

ci 8 

unit: inch 
(mm) 

H-23 
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.CHARACTERISTICS CURVES 

Under measurement 

H-24 



1. OIDER PRODUCTS 
1988/1989 CMOS 

DATA BOOK 





PF222-02 

SED9420CAC 
CMOS DATA SEPARATOR FOR FDD 

.Built-in Terminals for Switching between 

sl-inch and 8-inch Floppy Disks and 

between Double Density and Single Density 
.For Filter Switching System Only 

.DESCRIPTION 

The SE09420CAc is a CMOS VFO data separator LSI for use in floppy disk interfaces. Equipped with its 

own SYNC field detection, loop filter switching, and timer functions, the IC allows construction of a one-chip 

VFO circuit with just a few external components. Floppy disk controllers which can be used with this IC are 

the f.lP0765, f.lP0765A, F01791-02, F01793-02, MB8876A, MB8877A . 

• FEATURES 

.Oata separation 'function using the VFO system (a phase locked loop) 

.Switchable between 8-inch and 5t-inch floppy disk drives (FOOs) 

.Recording can be switched between double density and single density 

.Requires no adjustment and few external circuits 

.Compatible with the IBM Format 

.Clock output for floppy disk controllers····· ·to be connected with f.lP0765series, MB8877series or 

F0179Xseries 

.Single 5V power supply 

.TTL-compatible I/O pins (excluding OSC1 and OSC2) 

.Built-in timer circuit (with external C-R) 

.Package················································ 24-pin OIP(plastic) 

.BLOCK DIAGRAM 

RD DATA 

ascI 

QSC2 

L---+-1I--4--ov,,, 

VSS1 

VDO 

CR 
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.PIN CON=IGURATION AND AN EXAMPLE OF EXlERNAL CIRCUITS 

o SED9420CAC 

16MHz Clock 

1 OSCl 24 VCD 

2 OSC2 23 TM OUT 

3 eLKl 22 TRIG IN 

4 TEST2 21 CLK2 

50RQ 20 CR 

6 SYNC 19 WClK 

7 RD DATA 18 TESTl 

8 WINOOW 17 LPF2 

9 DATA 16 LPFl 

10 MFMiFM 15 OFFSET f-o--H--+-----1 

\I MIN/SiD 14 ClINTROll-o-----' 

12 VSSl 13 VSS2 

[Reference value of external circuits) 

FDD 5f-inch/8-inch 

RI 33kQ 

R2 2.4kQ 

Ra 7.5kQ 

R, 100Q 

CI O.OlpF 

C2 3,300pF 

Ca 0.01 to O.lpF 

Co 10pF 

CG 10pF 

Rf I MQ 

fo 16MHz±0.5% L Pulse width Tw = 1.42 x CORD 
Ro>5kQ 

------------~~--~ 
Accuracy of resistor ±5%, Accuracy of capacitor ±10% 

.PIN DESCRIPTION 

Pin Name Pin Function Pin Name Pin Function No. No. 
(I) Gate input terminal for the inverted ampli· VSSI 12 Ground terminal for the digital system. 

OSCI I 
fier of the crystal. oscillator circuit. 

VSS2 13 
Ground terminal ·for the analog system. 

(2) Clock input terminal when using an (VCO ground) 
external 16MHz clock. Input terminal for the VCO (voltage controlled 

Drain output terminal for the crystal oscillator CONTROL 14 oscillator) control voltage. OSC2 2 circuit's inverted amplifier. Input terminal for offset voltage for VCO 
FOC clock output terminal (for the pPD765) 

OFFSET 15 
center frequency correction. 

CLKI 3 • f = 8MHz for 8·inch floppy disk An external capacitor tied to this pin gener . 
• f=4MHz for 5-t·inch floppy disk ates offset voltage. 

TEST2* 4 Test terminal for testing functions Terminal for connecting the PLL system's 
(with pull·up resistor) LPFI 16 loop filter. Selected when ~ync field is detected 

DRQ* 5 
Input signal for FDC data transfer signal for frequency lock·in. 
(with pull·up resistor) Terminal for connecting the PLL system's 
FDC control signal input terminal for GAP LPF2 17 loop filter. Selected when 10 and DATA fields 

SYNC* 6 area and SYNC area detection (with pull·up are detected after frequency lock·in. 
resistor). 

TESTI 18 
Test terminal for testing functions 

Input terminal for the read data signal from (ordinarily not connected). 
RD DATA* 7 the floppy disk drive (FDD) Write clOCK for the pPD765 FDC. 

i--
(with pull·up resistor). • 8·inch MFM: Interval T= Ips 
Output terminal for the data window signal WCLK 19 ·8·inch FM: Interval T=2 ILS 

WINDOW 8 used to separate data pulses in the DATA • 5-t·inch MFM: Interval T=2 ILS 

signal from clock pulses. • 5-t·inch FM: Interval T=41Ls 
Output terminal for the read data signal CR 20 CR connection terminal for the timer 

DATA 9 produced from the RD DATA signal. Sent to circuit. 
the FDC together with the WINDOW signal, and FDC clock output terminal 
is then separated into clock and data pulses. 

CLK2 21 (for the MB8877 and FOI791). 
Terminal for switching between double density • f = 2M Hz for 8·inch floppy disk 

• and single density • f =1 MHz for 5-t·inch floppy disk 
MFM/FM 10 (with pull·up resistor) 

TRIG IN* 22 
Trigger input terminal for the timer circuit 

HIGH selects double density (MFM), . (with pull·up resistor). 
LOW selects single density (FM). Retriggerable oneshot tirT1er output terminal 
Terminal for switching between 5-t·inch and TM OUT 23 (Timer for head·load timing or motor·on 

MIN/STD· 11 
8·inch floppy disks (with pull·up resistor). signal, etc.) 
HIGH selects 5-t·inch floppies 
LOW selects 8·inch floppies. Voo 24 + 5V power supply terminal 

NOTE: * Input terminals with pull-up resistors are pulled up through a standard resistance of lOOK ohms. Since susceptibility 
to noise is increased by leaving terminals open, it is recommended that terminals which are to be kept HIGH be 
connected directly to Voo. 

1-2 



.ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 V 

Input voltage VI 
-0.5 to Voo+oj V 

Output voltage Vo 

Operating temperature Top' -10 to 60 'C 
Storage temperature Tstg -65 to 150 'C 

Soldering temperature and time Tsol 260'C, lOs (at lead) -

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics (Vss=OV) 

Parameter Symbol Conditions Min Typ Max 

Operating supply voltage Voo - 4.75 5.0 5.25 

High level input voltage VIH - 2.0 - Voo+0.3 

Low level input voltage VIL - -0.3 - 0.8 

High level output voltage VOH 10H = - 200,uA 2.4 - Voo 

Low level output vOltage VOL IOL=2.0mA 0 - 0.4 

High level input current *1 IIHI VIH=VOO - - 2.0 

Low level input current*2 hLl VIL =Vss Voo=5V -100 -50 -10 

High level output current * 3 IOHI VOH=2.4V - - -200 

Low level output current * 4 lOll VOL =0.4V 2.0 - -
Current consumption 100 Output open, Voo=5V, 16MHz oscillation - - 10 

*1 HIGH input current for pins with pull-up resistors 
.3 HIGH output current for driver output terminals 

.2 LOW input current for pins with pull-up resistors 

.4 LOW output current for driver output terminals 

Unit 

V 

V 

V 

V 

V 

,uA 

,uA 

,uA 

mA 

mA 

.AC Electrical Characteristics (Standard frequency; fo = 16MHz) 

Parameter Symbol Pin Name Conditions Min Typ Max Unit 

MIN/STD=Low - 8.0 - MHz 
fCLKI CLKI 

MIN/STD = High 4.0 MHz - -
Frequency 

MIN/STD=Low - 2.0 - MHz 
fCLK2 CLK2 

MIN/STD=High 1.0 MHz - -

MIN/STD=Low - 2 - ,us 
MFM/FM=Low 

Cycle time tCYWCL WCLK MIN/STD=High - 4 - ,us 
and and and 

MFM/FM=Low 

Window width tWHWINO WINDOW 
MIN/STD=Low - I - ,us 
MFM/ FM = High 

MIN/STD=High - 2 - ,us 
MFM/FM=High 

High level width tWHOT DATA CL = 15pF 110 125 140 ns 

High level width tWHRO RD DATA - 150 - - ns 

VCO Oscillation CONTROL terminal-Voo/2 

frequency tvco - External capafOitance (0. 1 #F) 3.8 4.0 4.3 MHz 
connected to OFFSET terminal 

veo control voltage 
coefficient Kv - IVoo/2·CONTROL voltage I ;:;;;0.5V 1.0 1.2 1.4 MHz/V 

Supply voltage rise time VR - Tb%e 1~~elf~b9W% to rise from 5 - - ms 
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~ACKAGE DIMENSIONS 

24 

~ 

1.260Max 
(320M ) " .. ' 

31.6±0.1 

0.059 
(1.5) 

13 

111 

g\S' 
O.lOO±OOlO Q,Q18±oo02 ~ ~ 
(2.54±025) (0.4610005) 0(1') 

~!:i 
d 

0.600 
(1524) 

1~~~~i +0.1)01 r O.QlO:~~~04 
0.608-0.655 ~-OOI) 

{I5.44-16.64} 

NOTE: The SED9420CAc cannot execute the Read Truck Command of MB8877 and FD179X. 

24'pin DIP 

unit: inch 
(mm) 

NOTE: It is impossible to read 8-inch Media with SED9420CAc when the GAP DATA of 8-inch Media is written in (OO)H. 
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KF055 
PF276-01 

SCI7700Y Series/SCl7701Y Series 
CMOS VOLTAGE DETECTOR 

.Voltage Detector 

.Many Types 

.Low Operating Supply Current 

.DESCRIPTION 

The SCI7700YSeries/SCI7701Yseries are a series of low-power precision voltage detectors, which do not 

require external adjl,lstments. The SCI7700Yseries/SCI7701YSeries have such applications as battery-life 

detecion, power supply fault monitoring, over/under-voltage protecion and battery back-up swiching. The 

SCl7700Yseries is a n open-drain Nch output type and the SCI7701YSeries is a CMOS output type. Both are 

available in SOT 89 (plastic) packages . 

• FEATURES 

.Many types··············································,···See the next page . 

• Low operating supply current··························Typ 1.8,uA (SCI7700YNA, Voo=3.0V) 

.Low range of operating voltage .. ·····················Typ 1.2V (SCI7700YNAl 

.Temperature coefficient of detection voltage ····Typ (detection voltage/reference voltage) x 0.1 (mV/"C) 

.Hysterisis difference······································ Typ detection voltage x 0.05V 

.Package·························· ........................... 'SOT 89 (plastic) 

.BLOCK DIAGRAM 

eSCl7700Yseries 

Vo 

eSCl7701Y series 

Voo 
(V,) 

Vss 

Vo 
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.PlN CONFIGURATION 

1 
GND t:: 

V, C 0 ] 
Vo C 

.SCl7700Y series/SCl7701Y series (Ta=25°C) 

Type No. Output mode ~:tection T~oltage ~! Operating voltage M Operating supply current (.uA) 

SC17700YVA Open drain Nch 0.90 0.95 1.00 0.8 to 5.0 Typ 1.4 (Voo= 1.5V) 
SC17700YAA Open drain Nch 1.00 1.05 1.10 0.9 to 5.0 Typ 1.4 (Voo=1.5V) 
SC17700YBA Open drain Nch 1.10 1.15 1.20 0.9 to 5.0 Typ 1.4 (Voo=1.5V) 

SC17700YNA Open drain Nch 1.85 1.90 I. 95 1.2 to 10.0 Typ 1.8 (Voo=8.0V) 

SC17700YTA Open drain Nch 8.80 4.00 4.20 1.5 to 10.0 Typ 2.6 (VDD'=6.0V) 

SC1770I YCA CMOS 2.10 2.15 2.20 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SC1770I YPA CMOS 2.20 2.25 2.30 1.5 to 10.0 Typ 1.8 (Voo=3.tlV) 
SC1770I YSA CMOS 2.30 2.35 2.40 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SC1770lYEA CMOS 2.50 2.55 2.60 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 

SC1770lYFA CMOS 2.60 2.70 2.80 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SC1770lYRA CMOS 2.70 2.80 2.90 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SC1770lYGA CMOS 2.90 8.00 3.10 1.5 to 10.0 Typ 2.2 (Voo=4.5V) 
SCI170lYHA CMOS 3.10 3.20 3.30 1.5 to 10.0 Typ 2.2 (Voo=4.5V) 
SC1770lYTA CMOS 3.80 4.00 4.20 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SC1770lYMA CMOS 4.00 4.15 4.30 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SC1770I YJA " CMOS 4.30 4.45 4.60 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SC1770I YKA CMOS 4.60 4.75 4.90 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SC1770lYLA CMOS 4.90 5.10 5.30 1.5 to 10.0 Typ 2.6 (Voo =6.0V) 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings Unit 
Input voltage(supplyvoltage) Voo(V,)-Vss 12 V 
Output voltage Vo Voo+0.3 to Vss-0.8 V 
Output current 10 50 mA 
Power dissipation (Ta;;!;25°C) Po 400 mW 
Operating temperature Topr -20 to 70 °C 
Storage temperature Tstg -65 to 150 °C 
Soldering temperature and tima Tso' 260°C, IDs (at lead) -
NOTE) Although this Ie has electrostatic protection circuit, damage may still occur if very high electrostatic potentials are 

applied. 



.ELECTRICAL CHARACTERISTICS 

.SCI7700Y Series/SCI7701Y series 

Parameter Symbol 

Detection voltage VOET 

Operating supply current 1000 

1--::--------
Supply (Operating) voltage Voo (VI) 
Hysteresis difference LlVOET 

Temperature coefficient of V OET VIlETtra=J'O'Cl-VDET(Ta=-!O'C) 
90 

Ratings Min Typ Max 

Ta=25'C See the left page 

Voo= 1. 5V. Ta =25'C - 1.4 3.0 

Voo =3.0V. Ta=25'C - 1.8 4.0 

Voo=4.5V. Ta=25'C - 2.2 5.0 

Voo =6.0V. Ta=25'C - 2.6 6.0 

Ta=-20-70'C See the left page 

Ta= -20-70'C - VOETXO.05* -

Ta= -20-70'C Typ (VOET/VR) x 0.1 

* VOET X 0.04 (Typ) about SCI7700YTA/SCI7701YTA/SCI7701YMAlSCI7701YJA/SCI7701YKA/SCI7701YLA 

.SCI7700YVA/SCI7700YAA/SCI7700YBA 

Parameter Symbol Ratings Min Typ Max 

Voo=O.85V. Vos=O.5V. Ta=25'C 0.05 0.40 1.00 

Output current 10 
Voo=O.95V. Vos=O.5V. Ta=25'C 0.15 0.70 1.50 (Nch) 
Voo= I.05V. Vos=O.5V. Ta=25'C 0.30 1.00 2.00 

Reference voltage supply VR Ta=25'C 0.70 0.80 0.90 

Unit 

V 

f,lA 

V 

V 

mVtC 

Unit 

mA 

V 

Vos: Voltage between drain and source 

.SCI7700YNAlSCI7700YTA/SCI7701YCA/SCI7701YPA/SCI7701YSA/SCI7701YEA/SCI7701YFA/SCI7701YRAI 

SCI7701YGA/SCI7701YHA/SCI7701YTA/SCI7701YMA/SCI7701YJA/SCI7701YKAISCI7701YLA 

Parameter Symbol Ratings Min Typ Max Unit 

Voo =O.95V. Vos=O.5V. Ta=25'C 0.03 0.15 0.50 

Voo=1.00V. Vos=O.5V. Ta=25'C 0.05 0.22 0.60 
10 Voo=1.20V. Vos=O.5V. Ta=25'C 0.30 0.70 1.50 (Nch) 

Output current Voo=2.40V. Vos=O.5V. Ta=25'C 1.40 2.00 2.30*1 mA 

Voo=3.60V. Vos=O.5V. Ta=25'C 1.50 2.30 2.60 *2 

10 Voo=4.50V. Vos=2.IV. Ta=25'C 1.7 2.0 2.3 
(Pch) Voo =8.00V. Vos=2.IV. Ta=25'C 2.8 3.1 3.8 

Reference voltage supply VR Ta=25'C 0.90 1.00 1.10 V 

*1: 3.30 rnA about SCI7700YTA. *2: 4.00rnA about SCI7700TA Vos: Voltage between drain and source 

.Performance Curves 

Vo 

II 
VREL: RELEASE VOLTAGE 
Vou : DETECTION VOLTAGE 
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.PACKAGE DIMENSIONS 

1 2 3 - c:::"",~,-I----'-
i 0.059. i .0.059 i ~ .!: 

( 1.5) ( 1.5) ;;:; ~ 
qd 

r-____________ ~o~ 

Ip n n\]~ 
0.019Max.n. I I I I :g-=-
(0.48Max) --I--+-O.019Max,d 

0.021Max (0.48Max) 
(O.53Max) 

3-pin SOT89 

unit: inch 
(mm) 

.MARKING 

1-8 

An abbreviation code is printed on sanOOY serieslSCln01Y series below, because its package size is very 

small. 

.---- Detection voltage code 

The first code of SUB CODE (Ex. B with SCI7700YBAl 

Series code 

C: CMOS output (SCI7701YSeries) 

D: Open drain Nch output (SCI7700YSeries) 



PF249-02 

sCI7710Y Series/SCI 7711Y Series 
CMOS VOLTAGE REGULATOR 

.Voltage Regulator (Positive OutpuVNegative Output) 

.Low Operating Supply Current 

.DESCRIPTION 

SCI7710YSeries/SCI7711YSt3ries are fixed voltage regulators of a CMOS silicon gate process. The 

SCl7710Yseries/SCl7711YSeries are constructed of a reference voltage source, a differential amplifier and 

a resistor for setting voltage levels. The SCI7710YSeries are positive voltage regulators and the 

SCI7711Yseries are negative regulators. Both are available in SOT 89 (plastic) packages . 

• FEATURES 

.Low operating supply current································Typ 1.01lA (SCI7711YoN 

.Small temperature coefficient of output voltage········Typ 1.8mVI'C (SCI7711YoN 

.Wide range of operating voltage····························Max 15V 

.Line regulation····················································Typ O.1%/v (SCI7711YON 

.Package··· ......................................................... SOT 89 (plastic) 

.SCI7710Yseries/SCI7711Yseries 

Type No. Output voltage Output current Operating current Input voltage 

SC17710YBA 5V Typ 50mA VI = 7V Typ 2.4.uA 15V 

SC17710YOA 3V Typ 30mA VI = 5V Typ 2.01lA 15V 

SCI77IIYBA -5V Typ 50mA VI = -7V Typ 1.4.uA -15V 

SCI77IIYOA -3V Typ 30mA VI = - 5V Typ I.OIlA -15V 

AbsolUte maximum input voltage 

21V 

21V 

-21V 

-21V 
*1.5V, 1.BV and 2.2V (output voltage) are under development. 

.BLOCK DIAGRAM 

eSCI1710V Series 

v, }--.,.------."" r--.---{ LV-,,-O --

GNO 

RL 

eSCI7711V Series 

GNO 

RL 

VI(}--+-------<W L-~--C}__--' 
Vo 
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• PIN CONFIGURATION 
.SCI7710Y Series 

1 
GND 

2 

3 
Vo 

o 

.ABSOLUTE MAXIMUM RATINGS 

.SCI7710Y Series 

Parameter Symbol 

Input voltage V, 

Output current 10 

Output voltage Vo 

Power dissipation (Ta~25'C) Po 

Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tso' 

.SCI7711Y Series 

Parameter Symbol 

Input voltage V, 

Output current 10 

Output voltage Vo 
Power dissipation (Ta~25'C) Po 

Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tso' 

.ELECTRICAL CHARACTERISTICS 

.SCI7710YBA 

Parameter Symbol 

Input voltage V, 

Output voltage Vo 

Voltage tolerance IV,-Vol 

Line regulation 
I.:lVol 

I.:lV,'Vol 
Operating supply current 1000 
Temperature coeffic~nt of output vo~age Kt 
Load regulation .:lVo 

1-10 

.SCI7711Y series 

V, 

\2 
GND 

3 
Vo 

Ratings 

21 

100 

V,+O.S to GND-O.S 

400 

-20 to 70 

-65 to 150 

260"C, lOs (at lead) 

Ratings 

-21 

100 

GND+0.3 to V,-O.S 

400 

-20 to 70 

-65 to 150 

260"C. lOs (at lead) 

Conditions Min 

Ta= -20 to 70"C -

V,=7.0V.lo=10mA, Ta=25'C 4.75 

V,=6.0VtoI5V, 10=10mA, Ta= -20t070'C 4.50 

V,=7 .2VtoI5V, 10=50mA, Ta= -20t070'C 4.50 

V,=5.0V, 10= IOmA, Ta= -20t070'C -

V,=5.0V, 10=50mA, Ta= -20t070'C -

Ta= -20'C to 70'C (constant condition) -
V,=6.0VtoI5V, 10= ImAtolOmA 

V,=5.0VtoI5V. Ta=25'C -
-

V,=7V, lmA~lo~50mA -

o 

Unit 

V 

mA 

V 

mW 

'C 

-

Unit 

V 

mA 

V 

mW 

"C 

-

Typ Max Unit 
- 15 V 

5.00 5.25 
- 5.50 V 
- 5.50 

0.25 0.S5 
V 

1.35 1.70 

0.18 - %/V 

2.4 4.8 f.J.A 
-S.O - mV/'C 

50 - mV 



.SCI7710YOA 

Parameter Symbol Conditions Min Typ Max Unit 

Input voltage VI Ta= -20 to 70'C - - 15 V 

VI=5.0V, 10= lOrnA, Ta=25'C 2.85 3.00 3.15 

Output voltage Va VI=4.0VtoI5V, 10= lOrnA, Ta= -20t070'C 2.70 - 3.30 V 

VI=5.0VtoISV, 10=SOrnA, Ta= -20t070'C 2.70 - 3.30 

VI=S.OV, 10= lOrnA. Ta= -20t070'C - 0.35 0.50 
Voltage tolerance lVI-Vol V 

VI=S.OV, 10=SOmA, Ta= -20t070'C - 1.20 1. 70 

Line regulation ILlVol Ta= -20 to 70'C (constant condition) - 0.15 - %/V 
I LlVl'Vol VI=4.0VtoISV, 10= ImA tolOmA 

Operating supply current 1000 VI=S.OVtoISV, Ta=2S'C - 2.0 4.5 f./A 

Temperature coeff~ient 01 output voltage Kt - -1.8 - mV/"C 

Load regulation LlVo VI=5V,lmA;£lo;£30mA - 30 - mV 

.SCI77IIYBA 

Parameter Symbol Conditions Min Typ Max Unit 

I nput voltage VI Ta= -20 to 70'C -15 - - V 

VI= -7.0V, 10= lOrnA, Ta=2S'C -5.25 -5.00 -4.75 

Output voltage Va VI= -5.7Vto-15V, lo=IOmA, Ta= -20t070'C -5.50 - -4.50 V 

VI= -6.5Vlo-15V, 10=50mA, Ta= -20to70'C -5.50 - -4.50 

VI= -5.0V, 10= lOrnA, Ta= -20t070'C - 0.16 0.20 
Voltage tolerance lVI-Vol V 

VI= -5.0V, 10=SOmA, Ta= -20t070'C - 0.80 1.00 

Line regulation ILIVol Ta= -20 to 70'C (constant condition) - 0.1 - %/V I LlVl'Vol VI= -6.0Vto-15V, 10=lmAtolOmA 

Operating supply current 1000 VI= -5.0Vto-ISV, Ta=25'C - 1.4 2.0 f./A 

T emperature coeflic~nt of output voltage Kt - 3.0 - mV/"C 

Load regulation LIVo VI= -7V, lmA;£lo;£50mA - 50 - mV 

.SCI77IIYOA 

Parameter Symbol Conditions Min Typ Max Unit 

Input voltage VI Ta = -20 to 70'C -15 - - V 

VI= -5.0V, 10= lOrnA, Ta=2S'C -3.15 -3.00 -2.85 

Output voltage Va VI=-3.7Vto-15V, lo=IOmA, Ta= -20t07O'C -3.30 - -2.70 V 

VI= -4.5Vto-15V, lo=30mA, Ta=-20t070'C -3.30 - -2.70 

VI= -S.OV, 10=IOmA, Ta= -20t070'C - 0.22 0.30 
Voltage tolerance lVI-Vol V 

VI= -S.OV, 10= SOmA, Ta= -20t070'C - 0.70 1.00 

Line regulation ILIVol Ta= -20 to 70'C (constant condition) - 0.1 - %/V 
I LlVl'Vol VI= -4.0Vto-15V, 10=lmAtolOmA 

Operating supply current 1000 VI= -S.OVto-ISV, Ta=2S'C - 1.0 1.5 f./A 

T empereture coefficient of output voltage Kt - 1.8 - mV/"C 

Load regulation LIVo VI= -5V, lmA;£lo;£30mA - 30 - mV I 
1-11 



.CHARACTERISTICS CURVES 
eSC17710YBA 

V,-YO 

5.oHH-++-J....j...j.-~I-4-++++-1 

4.0 

~3.oH--+--II'-+I-1 =5OmAH--+-++++-H 
~ 

2.oH-j,H--I+-++-t-H--+-+++-H 

1.0H4-++++-+-HH-+--lT'i25jC 
5.0 10.0 15.0 

VI (V) 

3.0 VI-loDO 

~ j2.0 

Ta=25"C 
1.0 

0 5.0 10.0 15.0 
VI (V) 

eSC17710YoA 

V,-YO 

5.0 

4.0 

~3.0 lo"'IOmA 

2.0 'rI- Ir3fmA 

1.0 Ta=25"C 

5.0 10.0 15.0 
V, (V) 

3.0 V,-Iooo 

~ 
82.0 
.£! 

Ta"25'C 
1.0 

0 5.0 10.0 15.0 
VI (V) 
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5.5r--.---r_r--'Vq;o,=-::.T~a!.-,_.-.---, 
!-+-+-!-+-+-I-~'~i~-

;; 5.0!-+-+r----'1F-"",._k:±--+-1H 
~ --

4::S 2ko-::-!10n-!c0 ----;I\;-O ---.b20'---"30Io--}40"5.\;0""-'60H70 
Ta("C} 

3.0 looo-Ta 

2.0 

VI""7V t--
1.0 

20 -10 0 10 20 30 40 50 60 70 
Ta('C) 

3.5 Vo-Ta 
V, 1~.-'0 

~3.0 
~ 

2.5 
20 -10 0 10 20 30 40 50 60 70 

Ta('C) 

3.0 looo-Ta 

2.0 

VT SV t--

1.0 
20 10 0 10 20 30 40 50 60 70 

TaCe) 

I V,-VOI-Ta 
2.0 V,=15V,-+-I-+-+-I-+-+-I 

10 SOmA 

1.0!-+--+-1!-+-+-I-t-+-I 

10 .IOmAI---

20100102030 40 50 60 70 
Ta("C) 

70 LlVo-Ta 

60 ..... 
10-

SO_ 

40 

30 VI=7~:--:: 
ImA::.lo .. SOmA 

20 
20 10 0 10 20 30 40 50 60 70 

Ta('C} 

2.0 I V,-VOI-Ta 

VI=3V 

lo.",1an,A --10-1.0 

F- lo IOmA 
0 20 10 0 10 20 30 40 50 60 70 

Ta('C) 

60 
LlVo-Ta 

50 

-;;40 
.§ 

$'30 

20 VI=SV l-
ImA$.lo~30mA 

10 
20 10 0 10 20 30 40 50 60 70 

Ta('C) 



eSC17711YBA 

V,-VO 
-5.oHH-+++.I-+-H-+-++++-I 

-4.0 loJIO~A*,f:-H-+-++++-+-H , 
~-3.oHr-+--114-lo""50mAH-+-++++-H 

~2.oH-j,Hi4-++-t-HH-++++-1 

-1.0H-4-++++-+-HH-+--lTa =25 C-

5.0 10.0 15.0 
VI (II) 

'.0 
V1-I ODO 

" 31.0 

] 

0 loT"le 
0 5.0 10.0 15.0 

VI (V) 

eSCI7711YoA 

V,-VO 
~5.oHHH-+++-t-H-t-++++--1 

-4.o,f--JH-++++-+-HH-++++-I , 
~ -3.0 10= IOmAlnI'-t-++++-t-H'-t-+.., 

-2.0 .J.. IOi"i"AH--++-I-++-t-+--l 

~ 1.0Hf-Ltt++++-+-H-+-+-tloi'1 e 
5.0 10.0 15.0 

VI (v) 

V,-IODO 

1.0HH---I7+++-H,...-+-+++++-l 

Ta=2S'C 

5.0 10.0 15.0 
VI (V) 

" ~5.0f-+--+---tr-=~ ..... =t-+-+--1 
" -
~""! 2"'0-+,O'-'0l-"IO,.-"!,co----l:,,,.-,"0---"',!,-0 -"!60~'" 

Ta('C) 

2.0 looo-Ta 

..... 
r-

-I---
LO 

'i=~7'-

0 
~20 10 0 10 20 " 40 50 60 " Ta(e) 

~ 3.5 ,--,---,---,---'V-r0_---'T"'a'---r_,----,---, 

~'.:5 '!;;;0-::~:\-10;;-;0\--,';'0",inO~""";\;0:-'5\;-0 ---i.,o'----/'" 
TaCC) 

'.0 
looo-Ta 

-1.0 

YI=-5:V-

0 
20 10 0 10 20 " 40 50 60 70 

TaeC) 

IV,-Vol-Ta 
l.0 VI= l- sv+-+-+-+--+::::;I;_t""''1 

-+-

" ~o,5f-+--+--t-t-+H-t-+---1 
I 

" 
~~I=o=~':om~A~t:~:j~t:~:j, 

~20 -10 0 10 20 30 40 50 60 70 
Tace) 

60 ,No-Ta 

50 I--
I--

'0 

" 
'0 VI=-7V-

ImA~lo~50mA 

10 
20 10 0 10 20 30 40 50 60 " Ta('C) 

I V,-VOI-Ta 
LO v,=1~3V+--+H-+--+-+-t-I--"-:l 

f-+--+ __ --t~~~"'~~30~-r--

0.5f-+--+--t-t-+H-t-+---1 

60 

50 

10 lOm~--=~ 

20 10 0 10 20 30 40 50 60 70 
Ta("C) 

AVo-Ta 

;; 40 
~ 

~30 

20 ImAV~~o-;;~~;A 
10 

20 10 0 10 20 " 40 50 60 " Ta('C) I 
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.PACKAGE DIMENSIONS 

.MARKING 

ID~ .... ..,. 
o· .0 
0 ...... 

1 2 3 - c:-o;:::~:t-----L 
i 0.059 i 0.059 i ~ .!: 

(1.5) (1.5) ;;;~ 
C!ci 

r-____________ ~o ...... 

10 0 oLU; 
0.019Max.1 I. 11 I 1 ~~ 
(0.48Max) 0.019Maxci 

0.021Max (0.48Max) 
(0.53Max) 

3-pin SOT89 

unit: inch 
(mm) 

An abbreviation code is printed on SCI7710Yseries/SCI7711Yseries below, because its package size is very 

small. 

,----- Output voltage code 

8: 5V1-5V, D: 3V1-3V 

Series code 

P: Positive voltage regulator, N : Negative voltage regulator 

1-14 



PF207-0l 

SCI7660C 
CMOS DC/DC CONVERTER 

.95% Typical Power Efficiency 

.Doubled Output Voltage 

.Voltage Conversion (Positive-Negative) 

.DESCRIPTION 

The SC17660C CMOS DC/DC Converter features high operational performance with low power dissipation. 

The booster generates a doubled output voltage from the input. 

It is possible to drive the LSI that need another power supply than main power supply. (LCD drivers· Analog 

LSI etc.) Its very low power requirement makes it ideal to supply handy equipments with power . 

• FEATURES .BLOCK DIAGRAM 

.High performance with low power dissipation 

.Simple conversion of Vol)( + 5V) to - VI( - 5V), + 2V, 

(+10V) 

.Output current ........................ 30mA Max (Voo = 5V) 

.Power conversion efficiency······ 95% Typ 

.Cascade connection (two device connected Voo=5V, 

Vo= -10V) 

.Low power .. ··························· . Ideal for dry cell 

battery 

.On-chip CR oscillator 

.Package··· ......................... ·····8 pin DIP (plastic) 

.VOLTAGE RELATIONS 

QSCI 
OSC2 

v, 

CAPl+ CAPI-

Vo 

Vcc 
(+5V) ------- Voo=OV---.----~-

1st side GND ------- V,= -5V'---L..-- 2nd side 

(-5V) -------Vo=2V,= -lOV---"--

.PIN CONRGURATION 

Pin Name Pin No. Functions 

NC01 BV, 
OSC2 2 7 Vo 

OSC1 3 6 CAP1-

Voo 4 5 CAP1+ 

ascI S 
Oscillation resistor connection terminal 

OSC2 2 

Voo 4 Power supply terminal (positive, system supply Vee) 

CAPI+ 5 Terminal for connection of capacitor for booster (positive) 

CAPI- 6 Terminal for connection of capacitor for booster (negative) 

Vo 7 Output terminal at doubling 

V, 8 Power supply terminal (negative, system supply GND) 

1-15 
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~SOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings 

Input voltage VI -10.0 to 0.5 

Output voltage Vo -20.0 to VI 

Power dissipation Po 300 

Operating temperature Topr -30 to 85 

Storage temperature Tsts -65 to ISO 

Soldering temperature and time Tsol 260·C, I Os (at lead) 

.ELECTRICAL CHARACTERISTICS 

Parameter Symbol Conditions Min 

Input voltage VI -8.0 

Output voltage Vo -16.0 

Booster current consumption lopr RL =00, Rosc=IM!l, VI= -SV -
Stationary current IQ RL =00, VI= -8V -
Output impedance Ro 10=IOmA, VI= -5V -

Booster power conversion efficiency Pelf 10=5mA, VI= -SV 90 

Input leakage current III OSCI terminal, VI= -8V -
Oscillation frequency fose Rose = IMO, VI= -5V 16 

.RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions 

VSTAI 
Rose= IMO, CL/C2~ 1/20 01 

Booster start voltage C2E; 10p.F Ta=-20 to 8S·C 

VSTA2 Rose = 1 MO 

Booster stop voltage VSTP Rosc= I MO 

Output load resistance RL 

Output current 10 

Oscillation frequency fosc 

External resistance for oscillation Rose 

Capacitor for booster C"C2,Ca 

* 1 Recommended circuity in low voltage operation is shown below. 
*2 RL min depends on input voltage as shown below. 

1-16 

Min 

-

-

-1.2 

RL min 02 

-
10 

680 

3.3 

(Voo=OV, Ta=2S·C) 

unit 

V 

V 

mW 

·C 

·C 

-

(Voo= OV, Ta= -30 to 85·C) 

Typ Max Unit 

- -1.2 V 

- - V 

40 70 p.A 

- 2.0 p.A 

80 120 0 

95 - % 

- 2.0 p.A 

20 24 kHz 

(Voo=OV, Ta= -30 to 85·C) 

Typ Max Unit 

- -1.2 V 

- -2.2 V 

- - V 

- - 0 

- 30 mA 

- 30 kHz 

- 2000 kO 

- - p.F 



Recommended circuit in low voltage operation 

• R, e, 
1M£! '-

C2=22.uF 

Cl= lOtJF 

... 01 (VF(!F= ImA) O>O.6V) 

.TYPICAL PERFORMANCE CHARACTERlsncs 

1000 26 
25 
24 
23 

-VI--5V 22 
VI"" -3V 21 VI- -5V 

100 20 
N :::VI--1.5V 19 VI- -3V 
:l: N 18 
6 30 3 17 

] 20 16 
~ ] 15 VI- -1.5V 

10 14 
13 
12 
11 
10 

I I 9 
I 10K lOOK 680K 1M 10M 

8 30 0 50 100 150 
Rose (0) Ta rc) 

Fig. 1 Oscillation Frequency (fose) vs. Fig. 2 Oscillation Frequency (fosc) vs. 
External-Resistance (Rose) Temperature (Ta) 

0 
Ta-2S'C 
V,- 5V 

0 -5 Ta=2S'C -I 

~ ....... VI=-2.0V 
-2 --~ ~ -3 .... --10 ~ -4 

-5 
-6 

0 I 2 3 4 5 6 7 8 9 10 

-15 10 (mA) 
0 10 20 30 40 50 

10 (mA) 

Fig. 4 Output Voltage (Vo) vs. Fig. 5 Output Voltage (Va) vs. 
Output Current (10) Output Current (10) 

-JSTA2 
--- VSTAI 

, , 
, 
1 
1 

\ 
\ 

I 

"f~ -o 
11.523456 

V, (V) 

100 
T,I'25h 

L:LkHV 
75 

J'20kH' 
:< 
.3 

50 

/ V 1 
/ / 25 

/' 
I~ ~ "'rlr' ......... 

0 I 2 3 4 5 6 
V, (V) 

7 

Fig. 3 Booster Current Consumption 
(Iopr) vs. Input Voltage (VI) 

400 

300 

3 200 
0 

'" 
100 

Ta-25"C 

00 I 2 3 4 5 6 7 

V, (V) 

Fig. 6 Output Impedance (Ro) vs. 
Input Voltage (VI) 
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lOOt-- J 100 lO01t-f...l. I 
40 

100 
90 / 90 90 36 I, 2mA 

80 80 80 
!'- Pe!f 

32 
90 10 5mA ""' 70 

Pel! 
70 70 T~~k5·b 28 

80 10 lOrnA /' " Ta=2S'C V 70 

§ 60 60 
W'" -2.0V I /' VI= -S.OV / < ~ 60 24 < § 60 

50 50 E E 
10 20mA 10 30mA 

~ V ~ 
50 20 

50 .. 40 40 ~ .. 40 16 ~ ~ /hN 40 
30 

/ 
30 30 12 

" 30 
20 20 V,- S.OV 

20 8 
10 / 

20 
10 10 4 oV 10 

0 10 20 30 40 500 0 
9 10 

0 
0103 0 12345678 10' 10' 10' 

10. (rnA) 10 (rnA) lose (Hz) Fig. 7 Power Conversion Efficiency Fig. 8 Power Conversion Efficiency 
(Peff)/Input Current (II) vs. (Peff)/Input Current (II) vs. Fig. 9 Power Conversion Efficiency (Peff) 

Output Current (10) Output Current (10) vs. Oscillation Frequency (fosc) 

100 10 

90 a.SmA 
lolmy 

80 10 2mA 

70 

/' -~ 60 

IO=4!A ~ 50 .. 
40 

30 

20 
VI"" -1.5V 

10 

0 
lO' 10' lD' lO' 

10 (Hz) 

Fig. 10 Power Conversion Efficiency (Peff) 
vs. Oscillation Frequency (fosc) 

.ClRCUIT DESCRIPTION 

• CoR Oscillator 

The SCI7660C contains a C-R oscillator for internal 

oscillation. It consists of an external resistor Rosc 

connected between the OSC1 pin and OSC2 pin. 

0JJCl 
Rose External clock 

OSCd-JUUl 

OSC2 OSC2 Open 

C·R Oscillation External Clock Operation 

• Voltage Converters 

The voltage converters double the input supply voltage (VI) using clocks generated by the C-R oscillator: 

5V 

A doubled voltage can be obtained with a booster capacitor between CAP+ and CAP-, and with a 

external smoothing capacitor between VI and Vo. 

IO,uF 

lMQ Vee I 
(+5V) TVDD=OV~ 

V,= -5V 3 6 
GND --4-V,= -5V--1-

I 

Cl 
'----14 5 
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JO,uF 
VO= -lOY 

(2Vt) 

(-5V) -+-Vo=2Vt= - JOV---L-­
I 

Typical doubled voltage relations 



.EXAMPLE OF APPLICATIONS 

e Parallel Connection (Output impedance can be reduced by parallel connections.) 

5V 

IMQ 

Cl Cl 
4 5 + 4 5 + 

lO.uF lO.uF 

Vo= -lOY Parallel Connection 

e Positive Voltage Conversion (Input voltage can be doubled toward the positive side with diode.) 

Voo=OV 

C2 

+ 
2 7 

3 6 
Cl - + 

4 5 
lO.uF 

Vo=3.8V Positive Voltage Conversion 

eCascade Connection (Cascade connection of SCI7660 further increase the output voltage. Note, however, 

that the cascade connection increase the output impedance.) 

5V 

V,= -5V 

IMIl 
2 

3 

4 

Voo =V,= -5V 

IO"F 

IO"F IO"F 

Vo=-IOV=W Vo'= -I5V 

I 
Voo (OV) I 

V,(-5V) ~±--~-VDD'----
Vo(-IOV) +-v,'~ I 

I Vo' (-I5V) -.L. 
1 1st side 2nd side 

Cascade Connection 

1-19 
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-Negative Voltage Conversion + Positive Voltage Conversion (This circuit produces outputs of -10V and 

+3.8V from the -5V input by combination of voltage doubler circuit and posi,tive voltage conversion circuit.) 

VDD=OV 

.PACKAGE DIMENSIONS 

0,382Ma. 
(9.7Ma.) 

~-." 
~~ 
~~ 
0 

4 

0.051 
(1.3) 

O.018±o.oo4 
( 0.46.0.1) 

1-20 

V02=3.8V 

0,300 
(7.62) 

I \ 
\ I 

-
0.300-0.355 
(7,62 - 9.02) 

VD2=3.8V 

VDD=OV -r--+-~-

V,=-5V _L-...L_.L---._ 

+ .... , 
0.010-0.-

(0.25:~~)_ 

Va' = -lOY 

Negative Voltage Conversion + 
Positive Voltage Conversion 

8·pin DIP 

unit: inch 
(rrm) 



PF11Q-05 

SCI7661C/M 
CMOS DC/DC CONVERTER 

- 95% Typical Power Efficiency 

- Doubled/Tripled Output Voltage 
-Internal Voltage Regulator 

.DESCRIPTION 
The SCI7661C CMOS DC/DC Converter features high operational performance with low power dissipa­
tion. It consists of two major parts: the booster circuitry and the regulator circuitry. The booster 
generates a doubled output voltage (-2.4V to -12V) or tripled output voltage (-3.6V to -18V) from 
the input (-1.2 to -6V). The regulator is capable of setting the output to any desired voltage. The 
regulated voltage can be given one of the three threshold temperature gradients . 

• FEATURES .BLOCK DIAGRAM 
.High performance with low power dissipation 
.Simple conversion of V,N (-5V) to I V,N I (+5V), 

2 I V,N I (+10VI. 2V,N (-10V) or 3V,N (-15V) 
Voo l-r---;:=::==t==r=t=;:1 

.On-chip output voltage regulator 

.Power conversion efficiency - Typ95% 

CSC1 

OSC2 

.Temperature gradient for LCD power supply - 0.1 %/ °C, v,. 
O.4%/"C or 0.6%/"C CAP'-

.Power off by external signals - Stationary current at CAP'. 

power off - Max 2f.J.A 
.Cascade connection - two device connected: 

V,N =-5V, VOUT =-20V 
.On-chip C-R oscillator 
.Package .. ··············· SCI7661C .... '14-pinDIP (plastic) 

SCI7661M···· . 14-pinSOP(plastic) 

.PIN CONFIGURATION .PIN DESCRIPTION 

Terminal No. 
Vee 

CAP2-

CAP2f-

.i 
¥ 
" ! "; 

I'~ 
e~ 
!!1Jl 

I 

I---Booster--t---Regulator-----i 

Functions 

TC' 

TC2 

Pott 

RV 

Vreg 

VO~ 

CAP1+ 
CAP1+, CAP1- 1,2 Terminal for connection of capacitor for doubler 

CAP'- osc, 

CAP2+ OSC2 

CAP2- Poff 

TC' RV 

TC2 V reg 

V,N VOUT 

The same pin configuration in 
DIP and SOP 

CAP2+, CAP2-
TC1, TC2 
V,N 

VOUT 
Vreg 
RV 
Poff 
OSC2,OSC1 
Vee 

3,4 Terminal for connection of capacitor for tripler 
5,6 Temperature gradient selection terminal 

7 Power supply terminal (negative, system supply 
GND) 

8 Output terminal at tripling 
9 Regulated voltage output terminal 

10 Regulated voltage control terminal 
11 Vreg output ON/OFF control terminal 

12,13 Oscillation resistor connection terminal 
14 Power supply terminal (positive system supply 

Vee) 

1-21 

I 



·ABSOLUTE MAXIMUM RATINGS (Vee =OVI 

Parameter Symbol 
Ratings 

Min Max Unit Remarks 

Input supply voltage V, -20/N 0.5 V N = 2: Doubler 
N = 3:Tripler 

VIN-0.5 0.5 V OSC1, Poff 
Input terminal voltage VI 

VouT-0.5 0.5 V TC1,TC2,RV 

. Output voltage Vo -20.0 V 

Allowable loss Pd 300 mW 

Operating temperatur. Topr -30 85 ·C Plastic package 

Storage temperature Tstg -55 160 ·C 

.ELECTRICAL CHARACTERISTICS (Vee=OV, VIN=-5V, Ta=-30t085"CI 

Parameter Symbol 
Ratings 

Min Typ Max Unit Conditions 

Input supply voltage VI -6.0 -1.2 V 

Vo -18.0 V 
Output voltage 

Vrag -18 -2.6 V RL=~RRV=IMSl, 

Vo=-18V 

Regulator operating veltage VOUT -18.0 -3.2 V 

Booster current consumption loprl 60 100 ,.A RL ="", Rose = lMSl 

Regulator current 
lopr2 5.0 12.0 ,.A 

RL = "", RRV = lMSl 
consumption VouT=-15V 

Stationary current 10 2.0 ,.A TC2 =TCI = VOUT, RL ="" 

Oscillation frequency fose 16 20 '24 kHz Rose = lMSl 

Output impedance ROUT 150 200 Sl lOUT = lOrnA 

Booster power conversion 
Peff 90 95 % IouT=5mA efficiency 

Regulated output voltage IlVrag 
0.2 %IV -IBV <VouT<-BV, 

fluctuation IlVOuT'Vreg 
Vras=-BV,RL=~ Ta=25"C 

Regulated output load ll.Vrag 
5 Sl 

VOUT= -15V, Vrag = -8V, 
fluctuation 1l10UT Ta = 25·C 

O<IOUT <10mA, TC1=Vee 

TC2 = VOUT 

Regulated output saturation 
RSAT B Sl RSAT= ll(Vras -VOuTI/lllouT 

resistance O<IOUT <10mA,AV=Vee, 
T. = 25·C 

VRVO -2.3 -1.5 -1.0 V TC2=VouT,TCl =Voe,Ta=25·C 
Reference voltage VRVI -1.7 -1.3 -1.1 V TC2 =TC1= VouT,T.=25·C 

VRV2 -1.1 -0.9 -0.8 V TC2 -Vee, TCI =VOU'T, Ta=25"C 

CTO -0.25 -0.1 -0.06 %I"c CT = IVrag(50'CII-IVreg(0'CII 

Temperature Gradient.· CTI -0.5 -0.4 -0.3 %I"C 50'C-0'C 

CT2 -0.7 -0.6 -0.5 %I·c x 1 
IVrag(2S 'CII 

x 100 

I "put leakage cu rrent IL 2.0 ,.A Poff, TC1, TC2, OSC1, RV pins 
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.RECOMMENDED OPERATING CONDITIONS (Ta = -30 - 85·C) 

Parameter Symbol 
Ratings 

Unit Remarks 
Min Max 

Booster start voltage 
VSTA1 -1.2 V 

Rose = lMn, c, ;;: 10"F ., 
CL/C, :::> 1/20, Ta = -20to85·C 

VSTA2 -2.2 V Rose =lMn 

Booster stop voltage VSTP -1.2 V Rose =lMn 

Output load resistance RL RL min *3 n 

Output load current lOUT 20 rnA 

Oscillation frequency fose 10 30 kHz 

Extarnal resistance for 
Rose 680 2000 

oscillation 
kn 

capasitor for booster C1 ,C2 ,C 3 3.3 "F 

Regulated output adjustable 
RRv 100 1000 kn 

resistance 

*1 Vee =OV 
·2 Recommended circuity in low voltage operation *3 A L min depends on input voltage as shown below. 

is shown below (V,N =-1.2V--2.2Vl 

D, (Vf (IF = 1 mA)~O.6V) 

.PERFORMANCE CURVES 
1000 2. 

2S 
24 
23 

f-- V ..... "w 5V '2 
V,"'"-3V ~ 21 

100 20 
~Y'N--l.5V 

~ " ! 18 
30 17 

J 20 , 
~ 

J 1. 
, .. 

10 14 
13 
12 
11 
10 

: • 1 . 

CL 

\~,~~~ 
DOUbl~~r+ 

O,L~'~.5~2~-3~~4~5~6 
VIN (V) 

'50 
T;' '5Je LLHV 

VII,.m_SV 

100 
V,N"'-3V i..L,okH' ;C 

" / V ! VIN=-1.5V 

50 

/ /V /' 
I~ :::::: --<'j "i"' 

------10K lOOK 680KIM 10M -30 0 50 100 150 0 , 2 3 4 5 6 7 

Rose Inl 
T;jI("CI VIN(VI 

Fig. 1 Oscillation Frequency (fose) vs. Fig. 2 Oscillation Frequency (fose) vs. Fig. 3 I nput Voltage (V ON) vs. Booster 
External - Resistance (Rosel Temperature (Ta~ Current Consumption (lopr1) 

0 400 

Taa 25 C 

V'N--5V 0 300 

-5 
-1 T .. -+25°C 

VII''' --2.0V 
-2 

Double ~ a ;; • 200 
~ -3 ...I-I-!- L.--

, Triple 

~-4 
. 

-10 .....- Double 1/ I I L.--./ -5 

./ Triple .....1-1' Triple 100 Double 
-6 

./ 0 1 2 3 4 5 6 1 8 • 10 

IOUT"",AI 
T."+25°C 

-15/ 0 
0 10 20 30 40 50 0 1 2 3 4 5 • 1 

louTlmAI V'N IVI 

Fig. 4 Output Voltage (V OUT ) ¥s. Fig. 5 Output Voltage (VOUT] vs. Fig. 6 Output Impedance(RouT) ... 
Output Current (lOUT) Output Current (lOUT) Input Voltage (VON) 
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100~ 1'00 
90 f".2. J'r-~ .. 
: N Oubl. : 

_ 6CI T.-+25°C V Peff 

~ 60 V,.-- •. OV/ I '\ eo ~ 
or / I/r,; .. ,.... 5O~ 

4030 ~r:~I' / I 40 
30 

~,~~/V'--~+"-."-'+'.--+-~~ 
10'f-f1L-/1+-_+-�_�+--+-----110 
o !-II'--;~-:I;---:!::--!::-:! .. o o 10 20 30 40 

IOUTlmAI 

Fig. 7 Power Convenlon Efficiency 
(Peff)/Input Current (ioN) ... 
Output Current (lOUT) 

100 lOUT = 

90 .5m 

80 \~A=/ 
70 ~~A = 

60f--,"-//----+------~ 
! 50 lOUT'" 'rnA 
:; 
... O~----+----~~--___! 
30~----+----~----___! 

VIN = ·1.5V 
w~----+----~----___! 

10~----+----~----___! 

~.70·,'----~1~~----~lO~'----~,~ 
tose 1Hz) 

Fig. 10 Power Convenion Efficiency (Peff) 
... Oscillation Frequency (fose) 

/ •. "I---~f---~-_I+___i 
VOUT-

-'/ 
~ ~,.t--t--I-V++-/-l 
> O.I&~~I-__,i<,-~."c.__l 

! I~~V 
0.10 t---i-r-i-r-:>""I---j 

V~:~ •. 

Fig. 13 Regulated Output Saturation 
Resistance (RSAr) IVreg - Vourl - lOUT 

.CIRCUIT DESCRIPTION 

• CoR Oscillator 

20 Double liN 8 

10 I I • 
o I I 0 
o 1 2 3 4 5 6 7 8 9 10' 

IOUTlmAI 

Fig. 8 Power Convenion Efficiency 
(Peff)/Input Current (lIN) ... 
Output Current (lOUT) 

-... OO.----"'t--,------~--~ 

Vouy-·15V 

-7.950~T~'-~2~r~c~E===t~==~ 
2 \ 
~ 

> 

-'.900~~==E 

-'~50E===~~ 10'4 1(r~ 10-1 10'" 
lOUT IAI 

Fig.11 Output Voltege (Vreg) vs. Output 
Current (lour) 

Fig. 14 Output Voltage (Vreg)'" 
Temperature (Ta) 

OSJJl . 

OSC2 

'100 lOUT '" 
90 2mA 

eo ·"'s:..A ...... 1-"" 
IOUT=10rnA V 

10 /--;7' 
80 

IOUT=20mA IOUT=30mA 

~ .. ~----~----~~--~ 
;i .. ~----+----_I-------1 
3O~----+-----+----___i 

VIH--S.W 

\ ~~----~-----4----~ 
10~----~-----4----~ 
oL ____ L-____ -L ____ -l 

10' 10" 10· 10' 
f __ tHZ) 

Fig. 9 Power Convenion Efficiency 
(Peff)", Oscillation Frequency 
If_) 

lOUT CAl 

Fig. 12 Output Voltage (Vreg) ... 
Output Current (lour) 

Ro,", 
oscJ-JUUl 

External Clock 

OSC2 Open 

The SCI7661C contains a CoR oscillator for in­
ternal oscillation. It consists of an external 
resistor Rosc connected between the OSCl pin 
and OSC2 pin. C-R Oscillation External Clock Operation 

• Voltage Converters 
The voltage converters double/triple the input supply voltage (V,N ) using clocks generated by the 
CoR oscillator. VDO =ov ---,------..---

Vee I 

(+5V)-:VDD =ov .! 
GND --:--VIN =-5V--J.---

V IN =-5V --...1---

I 
I. 

(-5V) ----+-CAP2-=2V,N =-10V------'--
I 

VOUT=3V,N =-15V-----L..--

Typical Doubled Voltage Relations T\(picai Tripled Voltage Relations 
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• Reference Voltage Generator and Voltage 
Regulator 
The reference voltage generator produces refer­
ence voltage needed for operation of regulator 
circuit. The voltage regulator is used to regulate 
a boosted output voltage and its circuit contains 
a power-off function which uses signals from 
the system for on-off control of the Vreg output. 

• Temperature Gradient Selector Circuit 

Voo 

Poff 

RV 

v reg 

~ 
IRRv=l 

Voltage Regulator 

Control signal 

OOks} to lMs} 

The SCI7661C provides the Vreg output with a temperature gradient suitable for LCD driving. 

• Temperature Gradient Assignment 

Poff TC2 TCl Temp. Gradient V reg Output CR oscillation Remarks 

1 IVoo) L (VOUT) L (VOUT) -O.4%fC ON ON 
1 L H (Voo) -o.l%fC ON ON 
1 H (Voo) L -o.6%fC ON ON 
1 H H -o.6%fC ON OFF Cascade connection 

o IV'N) L L - OFF IHi·Z) OFF 
0 L H - OFF IHi-Z) OFF 

0 H L - OFF IHi-Z) OFF 
0 H H - OFF IHi·Z) ON Without regulation 

-
NOTE: The potential at Low level is different between the Poff pin and the TC1/TC2 pin . 

• EXAMPLE OF APPLICATIONS 
• Voltage Doubler and Tripier 

A doubled voltage can be obtained at VOUT 
(CAP2-) by disconnecting capacitor C2 from 
the tripler configuration and shorting CAP2-
(pin 4) and VOUT (pin 8). 

Voltage Tripier 

• Parallel Connection 
Parallel connection of n circuits can reduce 
Rout to about l/n, that output impedance 
Rout can be reduced by connecting serial con­
figuration. A single smoothing capacitor C3 
can be used commonly for ali paraliely con­
nected circuit. 
In paraliely connection, a regulated output 
can be obtained by applying the regulation 
circuit to only one of the n paraliely con-

• Voltage Tripier + Regulator 
Vreg output is given a temperature gradient, 
after boosted output VOUT regulated. In this 
connection, both VOUT and Vreg can be 
taken out at the same time. 

6V 
RAV ~ 
lOOkn 
-TMn 

c, 
10llF 

f-.2'''''''-''''''-.!---6 v,.,,"-8V" 

:~v VAV 

Tripier + Regulator 
(-O.4%/CC selected as temperature gradient) 

nected circuit. Parallel Connection 

• Cascade Connection 
Cascade connection of SCI7661C (by connecting V'N and VOUT of one stage to Voo and V'N respec­
tively of the next stage) further increase the output voltage. Note, however, that the serial connection 
increases the output impedance. 
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Serial Connection 

• Positive Voltage Conversion 
The input voltage can be doubled or tripled toward the 
positive side. (I n the doubler configuration, capacitor 
C2 and diode 03 are disconnected and the diode D3 
shorted at the both ends.) In this case, however, the 
output voltage decrease by VF (forward voltage). 

VOD =0\1 

For example Voo =OV, VON =-5V and VF=0.6V, then 
VauT = 10V -3 x 0.6V=8.2V (if doubled, 5V-2 x 0.6V= 
3.8V) 

5V 

0, 

0, 

0, 

Vout'"S.2V 

" 

R.K 

IMn 

IO~~--' 

Positive Voltage Conversion 01.02.03: Shottky 
diodes with small VF are recommended. 

• Negative Voltage Conversion + Positive 
Voltage Conversion 
This circuit produces outputs of -15V and 
+B.2V from the -5V input. Note that this 
configuration causes higher output impedance 
than in a single function (negative or positive 
voltage converter). 

5V 

Negative Voltage Convertion + Positive Voltage Conversion 

• Changing the Temperature Gradient through Use of External 
Temperature Sensor (Thermistor) 
The SCI7661C has a temperature gradient selector circuit in its 
regulator. It selects anyone of the three gradients: -0.1 %/ ·C, 
- O.4%/"C and -0.6%/"C. It is necessary that the temperature 
gradient can be changed to any other value by connecting a 
thermistor in series to the output voltage control resistor RRv. 

.PACKAGE DIMENSIONS 

Ip 
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0.7715M •• 
(l9.1M ... ) 

.,,, 
(t.5) 

.. "" (7.62) 

14-pinDIP 

unit: inch 
(mm) 

I.h---Q 
t3 

12 

" R. 

V,," 

Example of Change of Temperature Gradient 

O.413Ma~ 
(lO.SM •• ) 

0.402'0._ 
(10.2<"") 

14-pin SOP 

unit: inch 
(mm) 



PF219-03 

SED3064F 
CMOS axa ANALOG SWITCH ARRAY 

.Low ON state resistance 

.Built-in address decoder and 

control memory for switches 

.DESCRIPTION 

The SED3064F is a CMOS LSI a x a analog switch array incorporating a built-in address decoder and memory 

control for switches, moreover, with data reset mechanism for each switch. This circuit consists of 64 cross 

point switches in axa array. Anyone of the cross points can be selected, and can be turned on or off. 

Either analog or digital power supply is applied to the circuit depends on the DC voltage level of signals. 

Since the difference of "ON" resistance values between each switch on circuit is very small, change in 

(voltage) level for signals can be minimized . 

• FEATURES 

.a x a analog switch array 

.Low "ON" state resistance························125Q Max at Voo-VEE=10V 

.Maximum rating voltage···························Voo-Vss=7V (on any logic pin) 

VOO-VEE=13V 

(On any junctor or line) 

.Built-in address decoder and control memory 

.Separated power supply for switch array and logic circuit. 

."ON" resistance allowance ·······················25Q (Max) 

.Package················································48-pin QFP (plastic) 

.BLOCK DIAGRAM 

07060504030201 DO MR 

Voo 

v" 
V" 

AE 
~ 1 

AD ~ 8x8 i 
Al ~ Control Memory ili :g 
A2 < ~ 

J7J6J5J4J3J2JIJO 

8X8 

Analog Switch 

Array 

LO 

L1 

L2 

L3 

L4 

L5 

L6 

L7 
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AO to A2 
AE 
MR 
DO toD7 
JO to J7 
LO to L7 
Voo 
VSS 
VEE 
NC 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Voo-Vss 
Supply voltage VOO-VEE 

VSS-VEE 

Input voltage VI 

Power diSsipation Po 

Operating temperature Topr 

Storage temperature T stg 

Soldering temperature and time Tsol 

.ELECTRICAL CHARACTERISTICS 
• DC Electrical Characteristics 

Parameter Symbol 

Supply voltage 

Digital Voo-Vss 

Analog VOO-VEE 

On state resistance RON 

Difference in on state 
L::.RON (reSstalU between any SIIitches) 

Input/Output off state leakage cum IOFF 

VIL 
Input voltage 

VIH 
Quiescent device current IQ 

1-28 

Pin ,Symbol Pin Symbol 
N. No 

1 MR 13 03 

2 NC 14 02 

3 AE 15 01 

4 VEE 16 DO 

5 NC 17 NC 

6 NC 18 NC 

7 07 19 NC 

8 06 20 NC 

9 05 21 L7 

10 04 22 L6 

11 NC 23 L5 

12 NC 24 L4 

Control memory address input 
Control memory address enable input 
Master reset input 
Control memory data input 

Pin 
N. 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

Analog switch array input/output (junctor) 
Analog switch array input/output (line) 
Positive analog/digital power supply 
Negative digital power supply 
Negative analog power supply 
No connection 

Ratings 

-O.S to 7 

-O.S to 16 

-O.S to 16 

Vss-O.S to Voo+O.S 

VEE-O.S to Voo+O.S 

250 

-40 to 85 

-65 to 150 

260·C, lOs (at lead) 

Symbol Pin Symbol N. 

L3 37 NC 

L2 38 NC 

L1 39 J4 

LO 40 J5 

NC 41 J6 

NC 42 J7 

NC 43 NC 

NC 44 Voo 

JO 45 AO 

Jl 46 Al 

J2 47 A2 

J3 48 Vss 

Unit 

V 

V 

V 

V 

mW 

·C 

·C 

-

(Voo= 5V, Vss=OV, VEE = -5V, Ta=25·C Unless Specified) 

Conditions Min Typ Max Unit 

4.5 5 7 V 

4.5 10 13 V 

VJn-VLn=0.6V (n=O, ... , 7) - 90 125 Q 

- - 25 Q 

- ±0.02 ±IOO nA 

- - 1.5 V 

S.5 - - V 

- 0.1 10 p.A 



Parameter Symbol 
Maximum current through 
cross point switch IMax 
Switch input capacitance CIL 
Switch output capacitance COJ 
Feedthrough capacitance CIOS 
Digital input capacitance CIN 

.AC Electrical Characteristics 

Parameter Symbol 

Sine wave response 
(Distortion) 

Maximum frequency responce 
fMax 

(Channel "ON" ) 
(Sine wave input) 

(1-0) 

Feedthrough 
(Channel "OFF") 

Crosstalk between any 
two channels 

Propagation delay time 
signal input to signal 

tps output 
(In-Ln) 

Tum "ON" propagation delay 
tPLH data input to signal output 

(On - In or Ln) tPHL 

Address enable to signal output 
(AE - In or Ln) tPAE 

Minimum address enable pulse width tAE 

Minimum Address to AE tSA 
set up time Data in to AE tso 

Minimum Add,ess to AE thA 
hold time Data in to AE thO 

Memory reset time tMR 

Memory reset recovery time tMRR 

.Timing Chart 

~ 

'----' 
-t,t,E-

Data 

tSD I-tHO 

ADDRESS 

~ t"'~ 
MR 

In or Ln 

bu .. ~ bA£~ 

Conditions Min Typ Max Unit 
- ±8.0 - mA 

Vin=OV - 100 - pF 

Vin=OV - 110 - pF 

Vin=OV - 0.2 - pF 

Vin=OV - 5 - pF 

(Voo=5V. Vss=OV. VEE= -5V. Ta=25'C Unless Specified) 

Conditions Min Typ Max Unit 

V,,=5V(P-P) 
Voo Vss 5V - 0.1 -
VOO-VEE= 13V 

RL = 10kQ Voo v" 5V - 0.2 - % VOO-VEE= IOV 

fin= 1kHz Voo Vss 5V - 1.0 -VOO-VEE=5V 

Vis=5V (P-P) 
RL=lkQ - 40 - MHz 

(VoNI) dB= -3dB 
-----------
Vis=5V (P-P) 

fin= IMHz - -40 - dB 
RL=lkQ 

fin=IMHz - -40 -
fin=3.4kHz dB - -90 -

RL=lkQ 

Switch "ON" 
CL =50pF - 10 - ns 
RL = 10kQ 

t,=tl=20ns (input signal) 

CL =50pF 
RL = 10kQ - 120 400 ns 

t,=tl=20ns (input signal) 

CL =50pF 
RL=IOkQ - 150 600 ns 

t,=tl=20ns (input signal) 

- 30 80 ns 

0 50 80 ns 

0 50 80 ns 

0 50 80 ns 

0 50 80 ns 

CL =50pF 
- 100 380 ns RL = I kQ 

CL =50pF - 200 380 ns 
RL =1 kQ 

.AC Electrical Measurement Circuit 

D: 
I---r-...--o In or Ln 

Switch 
Cont,ol -t--!>o+<i>---' 
Signal 

-------------
o 0 

CL (n=O ..... 7) 

tPlH~ "1Mt.j ~t 
Voo VEE VEE Voo 

t~, 
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.DESCRlPTION FOR MECHANISM 

.Address Decoder 
8 address lines are decoded by the combination of three ADDRESS (AO, A1, A2) inputs when the ADDRESS 

ENABLE (AE) is Low. The control memory is selected with the decoded output. All switches have corre­

sponding control memory provided with data reset for each. A "1" written into a memory cell turns the corre­

sponding crosspoint switch"ON" while a "0" causes the cross point to turn"OFP'. Since the ADDRESS LINE 

(Ln, n = ° to 7) is corresponding to Analog Switch Array output. JO- LO is turned on by selecting LO (AO = 

"L", A1="L", A2="L") for ADDRESS LINE, and also inputting "1" to DO for INPUT DATA. 

AE 
ADDRESS ADDRESS INPUT DATA MEMORY CONTENT 

MR 
A2 AI AO LINE 07 06 05 04 03 02 01 DO Q7 Q6 Q5 Q4 Q3 Q2 QI QO 

H X X X X all X X X X X X X X L L L L L L L L 

L H X X X none X X X X X X X X NO CHANGE OF STATE 
._---- ----- ------------------- ----- _____ -0_- -----------._-------------------------------------- ---------------------------------------.----------

L L L L L LO d7 d6 d5 d4 d3 d2 dl dO d7 d6 d5 d4 d3 d2 dl 

L L L L H L1 

L L L H L L2 

L L L H H L3 

L L H L L L4 

L L H L H L5 

L L H H L L6 

L L H H H L7 

X: Don't care condition 
di (i = 0 to 7): Data (either "1" or "0") 

.ControI Memory 

1-30 

When the previous decoded output is fixed to high level, On (n=O to 7) the INPUT DATA is read in. 
"1" written into INPUT DATA turns the corresponding crosspoint switch "ON" while "0" causes the crosspoint 
to turn "OFF". 
Since Control Memory provided with DATA RESET is corresponding to each switch one·to·one, it is possible to 
fix every switch to either "ON" or "OFF". 

D. 

Decoded 
Output 

MR 

Memory 

Vss System 

Level 
Shift 
Circuit 

VEE System 

Switch 
Control 
Signal 

dO 



.Switch 

On chip axa Analog Switch Array is controlled by the output of the previous control memory. 

J7 J6 J5 J4 J3 J2 J 1 JO 

Transmission Gate 

~ :J9,;./----o Ln 

Signal 

Ll 

L2 

L3 

L4 

L5 

~~~WJl[L6 =r= L7 

.PACKAGE DIMENSIONS 

0.772:1:0.016 
(19.6*0.4) 

0.551 
~~~f-l-_l-__ --,(",l'",.O,,-l~ __ -I 

48·pin QFP 

unit: inch 
(mm) I 

1-31 



RON-Vis RON-V,s 

200 200 

§ § 

~ ~ .. j l-

I 100f- 100 t- +95"C 

~ 
r-- +95"C Z ~ 1-.:"-

f- r-t--- 0 r-- +25"C .. +25"C .. 
-25"C 

is -25"(; J II: 

• • -. • • • • V .. : Input Signal Voltage (V) V,. : Input Signal Voltage (V) 

RON (VDD=5V. V,,=OV. VEE = -5V) RON (VDD=5V. Vss=V.,=OV) 

TPHL, TPLH, TpAE-Ta TMR, TMRR Ta ... 30 • 

25. 

] V j>-
] -200 200.--

~ 
I- ~ 
~ I-

15. 
I- ............. To, i 
.I 100 I- 100 T •• if -- r ....... T .... " 

l- I---- - .. -- -~ 

• • -25 • 25 50 os -25 • 25 .. .S 

Ta ("C) Ta ('C) 
T PLH,PHL. T ME Temperature Characteristic TMR, TMRR Temperature Characteristic 

(V,,=5V. Vss=OV. V .. = -5V) (VDD=5V. Vss=OV. V.,= -5V) 
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.DESCRIPTION 

PF186-03 

SEA7000H 
MaS AREA IMAGE SENSOR 

.2/3-inch Size Solid State Imaging Device 

.244 (Horizontal) X 244 (Vertical) Photo Sensor 

Incorporated 

The SEA7000H is a MOS area image sensor designed for use with black-and-white video cameras. Imple­
mented in unique technology, the sensor features suppressed blooming and low noise. 
Because of the 2/3-inch size, the SEA7000H can be used with low-cost standard lenses. Combining it with 
a dedicated synchronization control LSI enables the user to easily build a compact video camera with high 

packaging density . 

• FEATURES 

.Photo elements····· '244 (horizontal) x 244 (vertical) .Peripheral circuits supported by dedicated 

.Resolution ..................... ·180 TV lines (horizontal) synchronization control LSI 

x 180 TV lines (vertical) .Highly resistant to vibration and shock (operable 
.Low voltage operation (7V) and low power under vibration) 

consumption (70mW) .Package .................. '20-pin DIP (ceramic) with 

.Blooming suppressed by special technology optical glass 

.Light-receiving area .. ················8.8 mm x 6.6 mm 

.BLOCK DIAGRAM 

CLH1 CLH2 HIN HS HWELL Hour 

~Tr=I~=====H=-----~VIOEO 

H2 

PHOTO 
ELEMENTS 

PHOTO ELEMENT 

'~' 1 r:Trij 

l ! Dij l. ___ , 

SUB GWELL 

H244 
V1 

V2 

V244 

,...----<l Your 

f----¢ VWELL 

VIN CLV1 CLV2 VS 

.aRCUIT CONFIGURATION 

The SEA7000H consists of three blocks: 
photo element (photo diode cell) block, 
horizontal shift register block, and vertical 
shift register block . 

• Photo element block 
244 selection lines V1 through V244 run 
horizontally and 244 signal lines H1 
through H244 run vertically. A photo 
element conSisting of a MOS transistor 
Trij and a photo diode Dij is located 
at each crossing point. 

.Horizontal shift register block 
This block consists of 488 bit shift 
registers and MOS transistors TGi that 
are controlled with the output HGi of 
each bit as the gate signal. 

.Vertlcal shift register block 
The vertical shift register block consists 
of 244 bit shift registers. The output of 
each bit becomes the scanning line Vj. 
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SUB 

GWELL 

NC 

NC e 
NC ..... 
VIN 8 
CLV! ::r 
CLV2 

VS 

VWELL 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

(H~ri~~~t:r ~~~~ input) * I VH 
ermlna vo taiJe 

(Vertical S. R. Input) .2 Vv 

Terminal voltage (Video bias) VVIDED 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature/time, Tsol 

* 1: H,., CLHl, CLH2 *2: V'N, CLVl, CLV2 

.ELECTRICAL CHARACTERISTICS 

.Recommended Operating Conditions 

Parameter Symbol 

Horizontal clock frequency felH 

Vertical clock frequency . fClv 

High level input voltage VHSH,VVSH 

low level input voltage VHSL,VVSl 

GWEll vOltage VGWEll 

SUB voltage VSUB 

.Opto-electrlcal Characteristics 

Parameter Symbol 

Saturated light quantity l.at 

Sensitivity S 

HorizOntal resolution .RH 

Vertical resolution Rv 

Power consumption P 
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Pin No. Terminal Function 

I SUB Board voltage 

2 GWELL Well voltage 

6 VIN Vertical S. R. input 

CLHI 7 ClVl Vertical S. R. clock 1 
CLH2 8 ClV2 Vertical S. R. clock 2 
HIN 9 VS Vertical S. R. source 
HS 10 VWEll Ground voltage (V) 
NC 12 VOUT Shift register output 
HWELL 13 VIDEO Video output 
Hour 

14 HOUT Horizontal S. R. output 
VIDEO 

15 HWEll Ground voltage (H) 
your 

17 HS Horizontal S.R. source 
NC 

18 HIN Horizontal S. R. input 

19 ClH2 Horizontal S.R. clock 2 

20 ClHl Horizontal S.R. clock 1 
3,4,5, NC No connection II, 16 

(VWEll=HWEll=OV, Ta=25'C) 

Ratings Unit 

-0.3to 10 V 

-0.3toI0 V 

-0.3to 10 V 

- IOto60 'C 

- 20to80 'C 

260'C, lOs (lead only) -

(VWEll=HWEll=OV, Ta=25"C) 

Conditions Mi", Typ Max Unit 

VHSH=7V - 4.625 - MHz 

VVSH =7V - 7.8 - kHz 
- 7 - V 

- 0 - V 
- 0.8 - V 

- 7 - V 

(VWEll=HWEll=OV, Ta=25"C) 

Conditions Min Ty.p Max Unit 

VVIDEO = 3. OV - 0.33 - Ix· sec 

VVIDEO=3.0V - 0.15 - pA/lx 
- 180 - TVline 
- 180 - TVline 

FCLH=4.625MHz, VIf;H=VYS}l=7V - 70 - mW 



.Timing Chart 

VIDEO 
DOD --~ 

I~I I I 

VIN 

ClV! 

ClV2 

----------------~ 
---~ 
----~-:-.:~: 

VIDEO,r 
EVEN U InnnrITUlJUl.JUl.nnrnlflllI--~ 

I I~I .J 
VIN ___ -'11'--___ _ 
ClV! ---~ 

ClV2 __ JL __ -'L_--'L_--' ____ ~ 

Vertical drive pulse 

r------IH-----~r_------

VIDEO 

HIN -+---~L----_{I:.....----+_-__1L------i/_---_t-

4ftls 

~
:t" 

HIN 

CLHI _ .... __ VHSH 

Q.H2 ----- VH$l 

I H : 11.558_0 
I tit.: 0.211,.5 

Horizontal drMi pulse 

.PACKAGE DIMENSIONS 

1.00±O,Q\ 

(25.40tcnS) 

20-pin DIP (ceramic) 

unit: inch 
(mm) I 
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.EXAMPLE OF APPLICATION (PerIpheral Qrcult ConfIguration) 

linage Sampling & H L. P. F. ~ Sensor Integration 

SEA7000H Circuits 
Pre. Amp 

110. 
Sampling pulse 

Clock pulse I 
Sens. Drv. & Clamp pulse Process Amp. 

<J-Sync. T, White & Black 
Blanking pulse 

Generator clip, Blanking 

Composite sync. mixer, etc. 

• Main Amp . 

~O~ 
NTSC. 

X'tal (fo=9.2517MHz) Composite 
video signal 

7V, (9V) 

VIdeo Camara Block Diagram 

• :Sync. control LSI (flat plastic package) is available as a system support IC. (SE03OB1F2T) 

[Pr-uon to herde] 

1. The image sensor SEA7000H is a MOS LSI, so protect it against electrostatic breakdown. Never touch the sensor with­

out grounding yOur body and the tools. Connect a resistance of about 1MO between the body and GND in series to 

ensure safety. 
2. 00 not toUch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator. 

3. Take care not to drop the device, which has a glass cap. 
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PF340-02 

SEA7010H 
MOS AREA IMAGE SENSOR 

.8 mm Size Solid State Imaging Device 

.244 (Horizontal) X 244 (Vertical) Photo Sensor 

Incorporated 

.DESCRIPTION 
The SEA7010H is a MOS area image sensor designed for use with black-and-white video cameras. Imple­

mented in unique technology, the sensor features suppressed blooming and low noise. 

Because of its 8mm size, the SEA7010H can be used with low-cost standard lenses. Combining it with a 
dedicated synchronization control LSI enables the user to easily build a compact video camera with high 

packaging density . 

• FEATURES 

.Photo elements······244 (horizontal) x 244 (vertical) .Peripheral circuits supported by dedicated 

.Resolution .................... ··180 TV lines (horizontal) synchronization control LSI 

x 180 TV lines (vertical) 

.Low voltage operation (7V) and low power 
consumption (50mW) 

.Blooming suppressed by special technology 

.Light-receiving area·· 8 mm Size (5.3 mm x 4.0 mm) 

.BLOCK DIAGRAM 

.Highly resistant to vibration and shock (operable 

under vibration) 
.Package ......... 20-pin Shrink DIP (ceramic) with 

optical glass 

.CIRCUIT CONRGURATION 
,--------------------------------------------~ The SEA7010H consists of three blocks: 

photo element (photo diode cell) block, 

horizontal shift register block, and vertical 
shift register block . 

CLHl ClH2 HIN HS 

~1_;=H=======!=+'_----------_6VIDEO 

Ht H2 

PHOTO 
ELEMENTS 

PHOTO ELEMENT 

: I Trlj :~: 
: i 
~__ _: OIJ 

SUB GWELL HSWL 

,-------0 VOUT 
H244 

Vl 

a: 
V2 ~ 

f------<> VWELL 

~ 
!; 
ill 
Ii 
~ 

V244 

VIN elVt CLV2 Vs 

• Photo element block 

244 selection lines Vl through V244 run 
horizontally and 244 signal lines Hl 
through H244 run vertically. A photo 

element consisting of a MOS transistor 
Trij and a photo diode Dij is located 

at each crossing point. 
.Horizontal shift register block 

This block consists of 488 bit shift 

registers and MOS transistors TGi that 
are controlled with the output HGi of 

each bit as the gate signal. 
.Vertical shift register block 

The vertical shift register block consists 
of 244 bit shift registers. The output of 

each bit becomes the scanning line Vj. 
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. • PlN CONFIGURATION 

SUB 

HSWL 

NC en 
"., 

NC 
» ..... 
0 

VIN .... 
0 
:I: 

CLVl 

CLV2 

VS 
10 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

r~~~~~~t:f ~!~~ input) *' VH 
.rmlna vo taiJ8 

(Vertical S. R. Input) *2 Vv 
Terminal voltage (Video bias) VVIDEO 
Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature/time Tsol 
* I: HI" CLH1. CLH2 *2: VIN, CLV1, CLV2 

.ELECTRICAL CHARACTERISTICS 

eRecomll'anded Operating Conditions 

Parameter Symbol 

Horizontal clock frequency fClH 
Vertical clock frequency fClv 
High level input voltage VHSH,VVSH 

. Low level input voltage VHSl,VVSl 
GWELL voltllge VGWEll 
SUB voltage VSUB 
Reset high level input voltage VHWL 
Reset low level input voltage VLWL 

eOpto-electrical Characteristics. 

Parameter Symbol 

Saturated light quantity L.at 
Sensitivity 5 
Horizontal resolution RH 
Vertical resolution Rv 
Power consumption P 

1-38 

ilPIN· DESCRIPTION· 

Pin No. Terminal Function 

1 SUB Board voltage 
2 GWELL Well voltage 
S HsWL Reset pulse voltage 

CLHl 6 VIN Vertical s.R. input 

CLH2 7 eLVl VerticalS. R. clock 1 

HIN 8 CLV2 VerticalS. R. clock 2 

HS 
NC 
HWELL 

HOUT 

VIDEO 

9 VS VerticalS. R. source 
10 VWELL Ground voltllge (V) 
12 VOUT Shift register output 
13 VIDEO Video output 
14 HOUT Horizontal s.R. output 
15 HWELL Reset pulse voltage 

VOUT 17 Hs Horizontal s.R. source 
NC 18 HIN Horizontal s.R. input 

19 CLH2 Horizontal s.R. clock 2 
20 CLHI Horizontal s.R. clock 1 

4. 5 NC No connection II. 16 

(VWELL=HWELL=OV, Ta=25'C) 

Ratings Unit 

-O.Sto 10 V 
-0.3toI0 V 
-0.3to 10 V 
- 10to60 'C 

- 20to80 'C 

260'C, lOs (lead only) -

(VWELL = HWELL = OV, Ta = 25"C) 

Conditions Min Typ Max Unit 

VHSH=7V - 4.625 - MHz 

VvsH=7V - 7.8 - kHz 

6.b 7 7.5 V 

0 0 0.1 V 

0.6 0.8 1.0 V 

VSUB<;;VHSH, VYSH 6.5 7 7.5 V 

0.65 - 0.75 V 

0 - 0.05 V 

(VWELL = HWELL = OV, Ta = 25"C) 

Conditions Min Typ Max Unit 

VVIDEO=S.OV - 0.9 - Ix'sec 

VVIDEO=3.0V - 40 - nA/lx 
- 180 - TVline 
- 180 - TVline 

FCLH=4.625MHz. VHSH=VVSll~7V - - 50 mW 



.Timing Chart 

--~ 

l®ll I I 
VIN 

CLV! 

CLV2 

----------------~ 
----~ 

VIDEO,r 
EVEN U 1'-"-'''''-'''''''ww'WWWWn,''''-''''r1I..,r--'r--~ 

Il@!l 

VIN 
___ ~r--JL-____ __ 

CLV! __ ,,~_~~_~ ---~ 

CLV2 __ .~_~~_~ '-----'L_--'. ______ ~ 

Vertical drive pulse 

r---------IH------4-------IH------~ 

VIDEO 42tts 

HIN-t----jL-------~Ir_------~-----L-----~--~f------_t-

~:t" HIN 

CLH! 

n n n n n n n------- VHSH 
CLH2 -..lL......JL......JL......JL.....IL......JL......JL-----VHSL 

41tls 

I H : 63.556J.t5 
I th: O.216ps 

Horizontal drive pulse 

.PACKAGE DIMENSIONS 

[829J 
0_700 (17.78) 
0.500 (I 2.7) 
0.410 (10.5) 

0.380 (9.7) 

o 

~omrnmm 
~~ U 

0.070±0.01' 
(1.778±0.5) 

20-pin Shrink DIP (ceramic) 

unit: inch 
(mm) I 
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.EXAMPLE OF APPUCATION (Peripheral Circuit Configuration) 

Image Sampling & H L. P. F. ~ Sensor Integration 
Circuits SEA7010H Pre. Amp 

.. 
Sampling pulse 

Clock pulse I 
Sens. Drv. & Clamp pulse Process Amp. 

<}-Sync. r, White & Black 
Blanking pulse clip, Blanking Generator 
Composite sync. mixer, etc. 

* Main Amp. 

~O~ 
EIA 

X'tal (fo=9.2517MHz) or VFO Composite 
video signal 

7V, (9V) 

Video Camera Block Diagram 

* Sync. control LSI (flat plastic package) is available as a system support IC. (SED3081F2T) 

[Precaution to handle] 

1. The image sensor SEA7010H is a MOS LSI, so protect it against electrostatic breakdown. Never touch the sensor with­

out grounding your body and the tools. Connect a resistance of about 1M!} between the body and GND in series to 

ensure safety. 

2. Do not touch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator. 

3. Take care not to drop the device, which has a glass cap. 
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PF187-03 

SEA7100H 
MOS AREA IMAGE SENSOR 

.High Resolution 

.384 (Horizontal) X 485 (Vertical) Photo 
Sensors Incorporated 

.2/3-inch Size Solid State Imaging 
Device 

.DESCRIPTION 
The SEA7100H is a high-density MOS area image sensor designed for use with black-and-white video 
cameras. Implemented in unique technology, the sensor features suppressed blooming and low noise. 

Because of the 2/3-inch size, the SEA7100H can be used with low-cost standard lenses. Combining it with 
a dedicated synchronization control LSI enables the user to easily build a compact video camera with. high 

packaging density. 

.FEATURES 
.Photo elements····· .. · .. ···· .. ········ 384(horizontall x 485(verticall 
.Resolution········ .. ···· '450TV lines(horizontal) x 350 TV(verticall 
.Photo elements arranged in a checkered pattern, and two-

line simultaneous reading which permits photo element inter­
polation 

.Low voltage operation (7V) and low power consumption (70mW) 

.Blooming suppressed by special technology 

.Light-receiving area···································· 8.8mm x 6. 6mm 

.Peripheral circuits supported by dedicated synchronization 
control LSI 

.Highly resistant to vibration and shock (operable under vibration) 

.Package .................... ·20-pin DIP(ceramic) with optical glass 

.BLOCK DIAGRAM 

CLH2 HS 
HIN CLHI Hour CLV4 

VOUT 

SUB GWELL CLV3 elVl VIN FEVEN VWELL 
CLV2 FOOD VS 

.CIRCUIT CONAGURATION 
The SEA 7100H consists of three 

blocks : photo element (photo diode 
cell) block, horizontal shift register 
block, and vertical shift register block 
(including the interlace). 

.Photo element block 
Photo elements are arranged in a 
checkered pattern : [384 elements 
horizontal) x [485 elements vertical) 
= [186240 elements). 485 selection 
lines VI through V485 run horizontally 
and 384 x 2signal lines Hl through 
H384 (pair lines) run vertically. A photo 
element consisting of a MOS tran­
sistor Trij and a photo diode Dij 
is located at each crossing point. 

.Horizontal shift register block 
This block consists of 768 bit shift 
registers and MOS transistors TGi that 
are controlled with the output HGi of 
each bit as the gate signal. 
.Vertical shift registers 
485 shift registers are provided. Output 
VGj of each bit is supplied to the 

interlace part . 
• Interlace 
This part receives vertical shift register 
output VGj, and converts it for inter­
lacing. This output is scanning line 
Vj. 
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.PlN CONFIGURATION 

SUB 

GWEll 

ClV3 

ClV2 (/) 

ClVl ~ 
VIN I FOOD 

FEVEN 

VS 

VWEll 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 
ermlnaltvo tage 
(Horizontal shift reglster).1 VH 
ermlna vo tage 

(Vertical shift register) * 2 Vv 

Terminal voltage (Video bias) VVIDEO 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature/time Tsol 

* 1 : HIN, ClHl, ClH2 * 2 : VIN, ClVl, ClV2 

.ELECTRICAL CHARACTERISTICS 

.Recommended Operating Conditions 

Parameter Symbol 

Horizontal clock frequency fClH 

Vertical clock frequency fClv 

High level input voltage VHSH,VVSH 

Low level input voltage VHSl,VVSl 

GWELL voltage VGWEll 

SUB voltage VSUB 

.Opto.eleclrical Characteristics 

Parameter Symbol 

Saturated light quantity Lsat 

Sensitivity S 

Horizontal resolution RH 

Vertical resolution Rv 

Power consumption P 

1-42 

Pin NO. Pin name Function 

1 SUB Board voltage 

2 GWEll Well voltage 

S ClV3 I.L. CLOCK 3 

4 ClV2 Vertical S.R. clock 2 

HIN 5 ClVl Vertical S.R. clock 1 

ClH2 6 VIN Vertical S.R. input 

ClHl 7 FOOD I.L. clock (odd field signal) 

HS 8 FEVEN I.L. clOCk (even field signal) 

HOUr 

HWEll 

9 VS Vertical S.R. source 

10 VWEll Ground voltage (V) 

11 ClV4 I.L. clock 4 
VIDEOI 12 NC No connection 
VIDE02 13 VIDE02 Video output 2 
NC 14 VIDEOI Video output I 

ClV4 15 HWEll Ground voltage (H) 

16 HOUr Horizontal S.R. output 

17 HS Horizontal S.R. source 

18 ClHI Horizontal S.R. clock I 

19 ClH2 Horizontal S.R. clock 2 

20 HIN Horizontal S.R. input 

(VWEll= HWEll=OV, Ta=25'C) 

Ratings Unit 

-0.3to 10 V 

-0.3to10 V 

-0.3to 10 V 

- 10t060 'C 

- 20t080 'C 

260'C, lOs (lead only) -

(VWEll=HWEll=OV, Ta=25'C) 

Conditions Min Typ Max Unit 

VHSH=7V - 7.16 - MHz 

VVSH =7V - 15.74 - kHz 
_. 7 - V 

- 0 - V 

- 0.8 - V 

- 7 - V 

(VWELL=HWElL=OV, Ta=25'C) 

Conditions Min Typ Max Unit 

VVIDEO = 3 . OV - 1.3 - IX'sec 

VVIDEO = 3. OV - 15 - nA/lx 

- 450 - TVline 

- 350 - TVline 

FClH=4.625MHz, VHSH=VVSH=7V - 70 - mW 



.Timing Chart 

VIDEO 

VIDEO 
ODD 

ClV! 

ClV2 

ClV3 

ClV4 ~~~~~~~~~~~~~~==~~~~~~====~~~~~~= FOOD 

FEVEN 

VIDEO 
EVEN 

ClV! 

ClV2 

elva 

ClV4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ FOOD 

FEVEN 

Vertical drive pulse 
t--------IH --------+_-----IH---___ --j 

HIN -+---I'------ff------+----j'--------+----+-
. JOtts 

HIN~ 
ClH!~ 
ClH2 LfULfL.J1.SUl.J:::::~::~ 

70tls 

I H : 63.SS6p. 
I tts : 139.68n5 

Horizontal drive pulse 

.PACKAGE DIMENSIONS 

1.00to.ot 
(25.40:tCU~) 

R I ~ ... u" 
(22.65:1:111) 

20·pin DIP (ceramic) 

unit: inch 
(mm) 

I 
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.EXAMPlE OF APPUCATION (Pertpheral Circuit Configuration) 

Image 
Sensor 

SEA7100H 

Clock pulse Sampling 
,.---.L..L.:...-..:.----,pulse 

f-----' 

Sens. Drv. & 
Sync. 
Generator 

o 
* 

Clamp pulse 

Blanking pulse 

Composite sync. 

Process Amp. 
T, White & Black 
clip, Blanking 
mixer, etc. 

L. P. F. 

Main Amp. 

NTSC. 
X'tal (10= 14,318MHz) L-________ Composite 

video signal 
7V, (9V) 

Video Camera Block Diagram 

* Sync. control LSI (flat plastic package) is available as a system support IC. (SED3181F3Al 

[Precaution to handle] 
1. The image sensor SEA7100H is a MOS LSI, so protect it against electrostatic breakdown. Never touch the sensOr with­

out grounding your body and the tools. Connect a resistance of about 1MO between the body and GND in series to 

ensure safety. 

2. Do not touch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator. 

3. Take care not to drop the device, which has a glass cap. 
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SEA7521H 
CCO LINE SENSOR 

.2,048 Bits Photo-element 

.14,um Pitch 

.DESCRIPTION 
The SEA7521H is a 2,048 bits CCO line sensor which has a CCO analog shift register for reading image 

signals. It is possible to read a manuscript of B4 size (36.4cm x 25.8cm) by 8 line/mm. 

The SEA7521H is appropriate for facsimile, image scanner and industrial measurement/control systE!Jn 

applications . 

• FEATURES 
.Photo element ...................................... '2,048 bits 

.Element pitch ............. , ........................ '14pm 

.Oata transmit frequency ..................... ······1 MHz (Typ) 

.Saturation voltage ........................... ······1.0 V (Typ) 

.Saturated exposure value ....................... '1.0 Ix 'sec (Typ) 

.Photo response············ .................. ·········1.0 Vllx'sec (Typ) 

.Improvement of blue response by using PIN photo diodes 

.Elements exclusive to black level are incorporated 

.Sample-hold circuits are incorporated for output signal 

.2 phases clock for CCO analog shift register 

.Single power supply ............................. '12V 

.Package .. ··············································22-pin OIP (CEROIP) with optical glass 

.BLOCK DIAGRAM 

os SP 

CCO Analog Shift-register 

Transfer Gate 

Accumulation Electrode 

ion Electrode 

Tr n fate 

ceo Analog Shift-reSister 

IG 

TG 
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.PlN-CONFlGURATION 

OS 1 22 NC 

SS 2 21 RG 
NC 3 20 00 
Sp 4 (J> 19 NC 

NC !i rn 
1~ NC > 

SS 6 ..... 17 5S U1 

ss '1 ~ ... 16 S5 

NC 8 ::t 15 NC 
_1 9 14 _2 
IS 10 13 113 
TG 1l 12 NC 

2048 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

161, r/J2 V¢ 

TG VTG 

RG VRG 
Terminal 

SP VSP voltage 
00 Voo 

IG VIG 

IS VIS 

Operation temperature Topr 
Storage temperature Tsta 

Soldering temperature/time TsOI 

.ELECTRICAL CHARACTERISTICS 

.Recommended Operating Conditions 
Parameter Symbol 

Transfer clock High level V¢H 
voltage Low leve! V¢L 

Transfer gate High level VTGH 
voltage Low levt;ll VTGL 

Reset gate High level VRGH 
voltage Low level VRGL 

Sample·hold High IIWel VSPH 
gate voltage Low level VSPL 

Output Tr. drain voltage Voo 

Input gate voltage VIG 

Input source vOltage VIS 

.PlN -DESCRIPTION 
Pin No. Pin Name ,Function 

1 OS Source of output transistor 
2 SS Substrate (GNO) 
3 NC non·connection 
4 SP Sample-hold 
5 NC non·connection 
6 SS Substrate (GNO) 
7 SS Substrate (GNO) 
8 NO non-connection 
9 161 Clock (first phase) 
10 IS Input source (for testing) 
11 TG Transfer gate 
12 NC non-connection 
13 IG Input gate (for testing) 
14 162 Clock (second phase) 
15 NC non-connection 
16 SS Substrate (GNO) 
17 SS Substrate (GNO) 
18 NC non·connection 
19 NC non·connection 
20 00 Drain of output transistor 
21 RG Reset gate 
22 NC non-connection 

(The NC should be connected to the 55) 

(Vss=OV) 

Ratings Unit 

-0.3 to 15 V 

-25 to 60 'C 

-40 to 100 'C 

260'C, 1 Os (at lead) -

(Vss= OV, Ta=25'C) 

Conditions Min Typ Max Unit 

11 12 13 V 

0 0.5 0.8 V 

11 12 13 V 

0 0.5 0:8 V 

11 12 13 V 

0 0.5 0.8 V 

11 12 13 V 

0 0.5 0.8 V 

11.5 12 13 V 

0 0 1 V 

11 12· 13 V 

Note; The SP should be connected to the 00 when the sample-hold function is not used. 
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.Clock Characteristics (Ta=25"C) 

Parameter Symbol Conditions Min Typ Max Unit 

Transfer clock frequency f~ - 0.5 - MHz 

Reset gate clock frequency fRG - I - MHz 

Input capacity of 1/>1/1/>2 C~ - 950 - pF 

Input capacity of TG CTG - 150 - pF 

Input capacity of RG CRG - 10 - pF 

Input capacity of SP Csp - 10 - pF 

eOpto-electrical Characteristics 
(V~=VTG=VRG=VSP=VOD=VIS=12V, VIG=OV, f~=0.5MHz, Optical accumulation time=IOms, 

A light source of 2,856K colour temperature, Ta = 25"C) 

Parameter Symbol Conditions Min Typ Max Unit 

Photo response R - 0.8 1.0 1.3 V/lx·sec 

Unequalness of photo response PRNU" 50% of SE - - ±IO % 

Unequalness of adjacent·photo response PRNUN*2 - - - ±4 % 

Saturated output voltage VSAT - 0.8 1.0 - V 

Saturated exposure value SE - - 1.0 - IX'sec 

Dark output voltage YORK - - 1.1 5.0 mV 

DC power consumption PD Voo=13V - 20 40 mW 

Total transfer efficiency HE - 0.92 0.95 - -
Output impedance Zo - - 0.9 1.5 kQ 
Dynamic range DR VSAT/VORK - 600 - -

*1 PRNU= V:vV xlOO [%] *2 PRNUN= V:vV xlOO [%] 

V: Average output voltage of all photo·elements 
V: Output voltage of each photo·element 

V: Average output voltage of adjacent 32 photo-elements 
V: Output voltage of each adjacent 32 photo elements 

.TIMING CHART 

tiNT (Optical accumulation time) 

TG ~~ ________________________________ _ _ __ ........JrL 

J1.1"l.f1..fU"L 
1.039 1.040 1041 IN: 

RG ~IUUUUIUL~LJUL~UIJUUUUL'ULJUL~UIUUIUUIULIULJULJUIUUL llJUlJLJlJUWL 
a~~~ 

, 
I 

~ 

(01 to 014) (81 to 86) (015 to 026) 

Output duration of 1 line 

081 : Output Signal if the sample-hold function is not used. 
082: Output Signal if the sample-hold function is used. 

The transfer clock (1/>1/1/>2) should be given 1,042 times and more. 

~ , ' 

.lJLJlJL.R.luuu 
, I 

~:: 
, . 
I , , , , 
: Dummy: 

Effective output s-I:utput>: 
(51 to 52. 048) (015 to 026); , , , 

,,' 
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.PACKAGE DIMENSIONS 

~ ~ 
--

[Precaution to handle] 

1.638:1:.0.016 
(41.6:1:.0.4) 

1.220 (31.0) 
_ 1.129 (14.mx2.048) _ 

(28.672 (14pm X2.048») 

"- '" \ \ 
f-0.110 (2.8) 'Ch;P Photo 

elements 

~g~) 0.045 
(1.150) 

0.209:1:0.012 0.209iO.OI2 
(5.3:1:.0.3) (5.3:1:.0.3) 

I 

22·pin DIP (CERDIP) 

unit: inch 
(mm) 

1. Handle the CCD line sensor carefully against electro-statics. Though SEA7521H is of such design as to be protected from 
electro-statics, some careless handling may cause the damage. 

2. Wipe off the smear on the front glass with alcohol or the like. Otherwise, it will appear as a dark spot. 
S. Use a visible radiation as the light incident to the device. Otherwise, the performance may not sometimes satisfy the 

specified characteristics. 
4. Don't apply strong shocks to the device, which may cause the damage on the glass or other parts. 
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PF355-01 

SEA7551H 
CCO LINE SENSOR 

.5,000 Bits Photo-element 

.7.um Pitch 

.DESCRIPTION 

The SEA7551H is a 5,000 bits CCD line sensor which has a CCD analog shift register for reading image 

signals. It is possible to read a manuscript of A3 size (29.6cm x 42cm) by 16 line/mm. 

The SEA7551H is appropriate for image scanners, degital copy, and industrial measurement/control systems 

applications . 

• FEATURES 
.Photo element ....................................... 5,000 bits 

.Element pitch ....................................... 711m 

.Data transmit frequency .. ························ ·0.5MHz (Typ) 

.Saturation voltage ·································0.6V (Typ) 

.Saturated exposure value ........................ 2.0 Ix ·sec (Typ) 

.Photo response·······································0.3V/lx·sec (Typ) 

.Improvement of blue response by using PIN photo diodes 

.The signal output circuit has 2 step amplifiers, and it is enough output drive capability . 

• The compensational output circuit is builded in, and it is easy to eliminate reset noise . 

• 2 phases clock for CCD analog shift register 
.Single power supply ............................. '12V 

.Package········································ .. ·····'22-pin DIP (Ceramic) with optical glass 

.BLOCK DIAGRAM 

RG ¢IL CS OD IGl IG2 SS ¢2B ¢IB TG 

ceD Analog shift-regIster 

os ¢2L IG3 IS ¢2A ¢IA 
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.PIN CONFIGURATION 

55 1 22 RG 
as 2 21 ¢IL 
NC 3 20 C5 
¢2L 4 Ul 19 aD 
NC 5 "" 18 NC » 
IG3 6 ..... 17 IGI 

'" IS 7 '" 16 IG2 .... 
5S 8 ::t: 15 55 
¢2A 9 14 ¢2B 
¢IA 10 13 ¢IB 
aD 11 12 TG 

50011 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

V~IA, V~IB, 
Transfer clock voltage V~IL, V~2A, 

V~2B, V~2L 

Transfer gate voltage VTG 

Reset gate voltage VRG 

Output tr. drain voltage Voo 

Input gate voltage VIGI. VIG2, VIG3 

Input source voltage VIS 

Operation temperature Topr 

Storage temperature Tstg 

Soldering temperature/time Tsol 

.ELECTRICAL CHARACTERISTICS 

.Recommended Operating Conditions 

Parameter Symbol 

V~IA, V~IB, 
High level V~IL, V~2A, 

Transfer clock V~2B, V~2l 

voltage V_lA, V~IB, 
Low level V_IL, V~2A, 

V~2B, V~2L 

Transfer gate High level VTGH 
voltage Low level VTGL 

Reset gate High level VRGH 
voltage Low level VRGL 

Output Tr. drain voltage Voo 

Input gate voltage VIGI. VIG2, VIG3 
Input source voltage VIS 
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.PlN DESCRIPTION 

Pin No. Pin Name Function 
1 SS Substrate (GNO) 
2 OS Source of output transistor 
3 NC No Connection 
4 ~2L Last gate clock (second phase) 
5 NC No Connection 
6 IG3 Input gate 3 (for testing) 
7 IS Input source (for testing) 
8 SS Substrate (GNO) 
9 tf;2A Clock (second phase) 
10 tf;IA Clock (first ph~se) 
11 00 Drain of output transistor 
12 TG Transfer gate 
13 tf;IB Clock (first phase) 
14 tf;2B Clock (second phase) 
15 SS Substrate (GNO) 
16 IG2 Input gate 2 (for testing) 
17 IGI Input gate 1 (for testing) 
18 NC No Connection 
19 00 Drain of output transistor 
20 CS Source of compensational output transistor 
21 ~IL Last gate clock (first phase) 
22 RG Reset Gate 

(The NC should be connected to the 55) 

(Vss=OV) 

Ratings Unit 

-0.3 to 15 V 

-25 to 60 °C 

-40 to 100 °C 

260°C, lOs (at lead) -

(Vss=OV, Ta=25°C) 

Conditions Min Typ Max Unit 

11 12 13 V 

0 0.5 0.8 V 

11 12 13 V 

0 0.5 0.8 V 

11 12 13 V 

0 0.5 0.8 V 

11.5 12 13 V 

0 0 1 V 

11 12 13 V 



.Clock Characteristics 

Parameter Symbol Conditions Min Typ Max Unit 

Transfer clock frequency f~ - 0.5 - MHz 

Reset gate clock frequency fRG - I - MHz 

Input capacity of ~'A, ~2A, ~'B, ~2B C~A,B - 600 - pF 

Input capacity of ~'L. ~2l C~l - 20 - pF 

Input capacity of TG CTG - ISO - pF 

Input capacity of RG CRG - 20 - pF 

eOpto-electrical Characteristics 
(V~=VTG=VRG=12V pulse drive, Voo=V,s=12V, V'G=OV, f~=0.5MHz, Optical accumulation time=IOms, 

A light source of 2,856K colour temperature, Ta=25°C) 

Parameter Symbol Conditions Min Typ Max Unit 

Photo response R - 0.27 0.3 - V/lxosec 

Unequalness of photo response PRNU·' 50% of SE 

Saturated output voltage VSAT -
Saturated exposure value SE -
Dark output voltage YORK -
DC power consumption PD Voo=13V 

Total transfer efficiency TTE -
Output impedance Zo -

Dynamic range DR VSAT/VORK 

Output voltage-Compensational output voltage IVos-Vcsl -

., PRNU= V-;/ xlOO [%] 

V: Average output voltage of all photo·elements 
V: Output voltage of each photo'element 

.TIMING CHART 

- - ±IO % 

0.55 0.6 - V 

1.5 2.0 - Ixo5ec 

- 1.2 8 mV 

- 30 40 mW 

0.90 0.95 - -
- I 2 kQ 

- 500 - -
- - 300 mV 

I I 
1.,1 -------------t,.T (Optical accumulation time)-------------~o: 

~~_____ _ ____ ~rL TG 

¢>I,~IL~--~ __ ____ SUL.JLJLJ 

RS 

OS 

CS 

2516 2517 2518 

----LSUl.JlJL 

JljUUIJlJLJWL----- -----~ 
I 'SS I I 

~ ______ 5Ere31n':32~1r(2r(3n.54n.55r(6n.57n. 4999~OOt33~34~ 
I L-JU:UUUUUUUL JU;UL-J--; 
: : -- -- 1 I 
J I I I 
I I I I 

~-----~-----~ 
I I I I 
I I I I 

: Dummy output "'_ Effective output • : ~ummy outPu~: 
(D1 to D32) (51 to 55000) I (D33 to D36) : 

Output duration of 1 line 
I 
I 

The transfer clock (~I, ¢>2) should be given 2,518 times and more. 
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.PACKAGE DIMENSIONS 

1.772±o.o18 (45.0±O.45) 

1.457 (37.0) 

22 
1.378 (35.0) 

~ 
II 

III 

1 \. 

[precaution to handle] 

J.L 

11111 J 
W1U J 

)1 

;;; ... 
3;-. 
q 0 , ~~ 
t ~~ 

"'''' 'f 

22·pin DIP (Ceramic) 

unit: inch 
(mm) 

1. Handle the CCD line sensor carefully against electro-statics. Though SEA7551H is of such design as to be protected from 
electro-statics, some careless handling may cause the damage. 

2. Wipe off the smear on the front glass with alcohol or the like. Otherwise, it will appear as a dark spot. 
3. Use a visible radiation as the light incident to the device. Otherwise, the performance may not sometimes satisfy the 

specified characteristics. 
4. Don't apply strong shocks to the device, which may cause the damage on the glass or other parts. 
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SYSTEMS 

S-MOS SYSTEMS, Il\C. 

A Seiko Epson Affiliate 

Main Office 

2,*60 North First Street 

San Jose, California 95131 

(408) 922-0200 

Eastern Area Sales Office 

10 Burlington Mall Road 

Suite 250 

Burlington, Massachusetts 01H03 

(617) 272-3174 
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