




















































































































































































































































































































































































































































































































































































































































































































































































•PIN CONFIGURATION 

COL1 ROW1 
c&2 2 ROW2 
C6Li 3 ROW3 
OO(i 4 19 ROW4 

TPSIMOO 5 18 STi 
DRS 6 STC2580C 17 XMUT 
MIS 7 18 RMUT 
HS a 15 DP 

14 AGND 
13 TONE 
12 Voo 

COL1 
COL2 
COL3 
cou 

TPSIMDO 
NC 

DRS 
MIS 
Hs 
Vu 

OSC1 
OSC2 

1 ROW1 
ROW2 

ROW3 
21 R6Wi 

S'fi 
NC 
XMijf 
RMiJT 
iiP 

10 AGND 
11 TONE 
12 Voo 

•PIN DESCRIPTION 

Pin name 
Pin No. 

STC2580C STC2580M 
Functions 

ROW4·ROW1 19-22 21-24 [Scanning input/output of matrix keyboard] Keys are selected by short-circuiting ROW and 
COLl·COL4 1-4 1-4 COL. 

TPS* 1/MDO 5 5 [TPS : DTMF /DP mode select input] (for STC2585C to STC2588C) 
In this case, ITZfl on the keypad is an invalid input. 

[MOO: DTMF/DP mode display output] (for STC2581C to STC2584C) 
Outputs whether the DTMF or DP mode has been selected using [fzf} 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 (-)] 

CSC1 10 11 These pins are connected across the terminals of a S. 579545 MHz crystal oscillator which is 
OSC2 11 12 used for the reference signal generator. 

VDD 12 1S [Power supply terminal ( + )] 
TONE 1S 14 [OTMF signal output] This pin enables either an NPN 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 

STl* 2 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 COLI, COL2, or COLS, press two or three keys in the correspond-
ing column a single tone for ROW1, ROW2, ROWS, or ROW4, 
press the two keys of COLI and COL2 in the corresponding row simultaneously. 

NC 6, 19 [No connection] 

• I Because DRS, M/S, 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* I Write to repertory memory DTMF output• 2 Tone/pulse output selectiol'l 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 0c ON Hook Bip Key STC2586Coc ON Hook Bip External pin 

STC2583Coc OFF Hook CMOS Key STC2587C 0c OFF Hook CMOS External pin 

STC2584Coc ON Hook CMOS Key STC2588Coc ON Hook CMOS External pin .. 
• I This LSI can also be provided m a mm1-flat package. In this case, C becomes M (e.g. STC2581M). The charactenst1cs 

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 V1 

Output voltage Vo 

Operating temperature Topr 

Storage temperature Tsts 

Soldering temperature and time Tsai 

•ELECTRICAL CHARACTERISTICS 

eoc Characteristics 

Parameter Symbol 

Operating voltage Voo 

Data retention voltage VooR 

Average operating current looA 

Data retention current looR 

High level input voltage V1H 

Low level input voltage V1L 

High level input voltage ( 1) iiHI 

High level input voltage (2) l1H2 

Low level input current l1L1 

Low level input current llL2 

High level output current 
loHt (Source) 

Low level output current 
loL2 (Sink) 

Ratings 

-0.3 to 7.5 

-0.3 to Voo+0.3 

-0.3 to Voo+0.3 

-20 to 70 

-65 to 150 

260°C, 1 Os (at lead) 

Conditions Min 

DP mode 1.5 

DTMF mode 2.5 

HS=Voo 1. 0 

Voo=5.0V 
Key input stand· -

HS=Vss 
by status 

DP, TONE, in DP mode dial -
RMUT, pulse being output 
XMUT and in DTMF mode 
MDO not DTMF signal being -
loaded 

output 

Voo= 1.0V, HS=Voo. 
STI =Vss.TPS=DRS=M/S= -

Voo or Vss 

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

TPS, DRS, M/S, HS, STI Vss 

TPS, DRS,M/S, HS, Voo= -
5.0V, V1H1=Voo 

STI, Voo=5.0V, V1H2=Voo -

TPS,DRS,M/S,HS,STI ,Voo= -
5.0V, V1u=Vss 

COL1-COL4,ROWl-ROW4, 
10 

Voo=5.0V, V1L2=Vss 

DP, XMUT, RMUT, MOO 
4.0 

Voo=5.0V, VoHI =4.0V 

DP,XMUT, RMUT,MDO 
4.0 

Voo=5.0V, VoL2=0.5V 

(Vss=OV) 

Unit 

v 
v 
v 
oc 
oc 
-

(Vss=OV, Ta= -20 to 70°C) 

Typ Max Unit 

- 6.0 
v 

- 6.0 

- 6.0 v 

- 800 µA 

- 1.0 mA 

- 8.0 mA 

- 0.75 µA 

- Voo v 
- Vss+0.4 v 

- 0.1 µA I 
- 300 µA 

- 0.1 µA 

23 50 µA 

- - mA 

- - mA 
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•AC Characteristics (Vss=OV, Ta=25·c, fosc=3.579545MHz) 
- ·--· 

Parameter Symbol Conditions Min Typ Max Unit 

DP and DTMF 
toNI •I mode non· 15.45 - -

Key input ON effective period 
nonmal dialing Excluding 

ms 
chattering 

toN2* 2 DTMF mode 
77 .24 - -

normal dialing 

Key input OFF effective period tOFF Excluding chattering 1.72 - - ms 
Pulse width of allowable tN - - 14.37 rns noise at i~t terminal 

Oscillator start-up time tos Voo=5.0V Cl<lOOQ - - 2.0 .ms 

tKjl DP mode normal dialing 30.25 30.90 31. 97 

Key judgement time tKj2 DTMF mode normal dialing 17 .37 18.02 19.10 ms 

tKjS DP/DTMF mode auto dialing•S 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 
tMo2 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 -
t10p1 DP mode 

Inter-digit pause Dial rate=9.71pps - 617 .9 - ms 

t10P2 DTMF mode auto dialing - 61.36 -
DTMF make time hM DTMF mode auto dialing - 93.12 - ms 

Auto access pause tAP - 3.965 - s 

Oscillator frequency fosc - 3.579545 - MHz 

Oscil~orfraJue...:y/voltagevariance .df/f Voo= 1.5 to 6.0V - - 30 ppm/v 

COL Voo=5.0V - -10 -

Tone output voltage 
VroNE 

Operational amplifier dBm 
(single tone) load=IO Kohm's; -- Bipolar transistor - -11 -

ROW load= 120 ohms 

COL·ROW tore output voltage ratio*' decR Voo=3.0 to 6.0V - - 2 dB 

Tone distortion %01s Voo=2.5V - - 7 .0 % 

fR1 ROW! - 699.13 -
fR2 ROW2 - 766.17 -
fRS ROWS - 847 .43 -

Tone output frequency fR4 ROW4 - 947. 97 - Hz 

fc1 COLI - 1215.88 -

fc2 COL2 - 1331.68 ~ 

fcs COLS - 1471.85 -
Minimum assured key detection time tMQp loN1 <Ira Excluding chattering 42.91 44.63 46.35 ms 

• t Key input ON effective time 
When writing data to the repertory memory while in ON-Hook status (STC2582C,STC2584C,STC2588C,andSTC2588C), 
it is necessary to add the oscillat0< starting time to the effective time '"""· tON3=t0N1 +tos (no key chattering) 

• 2 Key input ON effective time (DTMF mode n0<mal dialing) 
This is the key read time+ mute time+ NTT engineering reference signal sending time of 50 ms. 

• 3 Auto dialing 
Indicates redialing and repertory dialing. 

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



•Timing Chart 

ONormal dialing (DP mode) 

HS 

Key input 

Oscillator ~Ill- - '_ - - - · 

XMUT 

:RMUT 

DP 

_,.,.,, 
,. ~1.,, 

TONE--·Hlgh Impedance 

0 Redialing and repertory dialing 
(DTMF mode) 

HS 

Key input --~~ 

-111r---

Oscillatorc~--:- - - - - - - - - - - - ·· - - -- - - -lflr-----

XMUT 

TONE 

DP 

•PACKAGE DIMENSIONS 

22 

l.l02Max 
(28.0Max) 
1.067±0.012 
(27.J±0.3) 

12 

22-pin DIP 

unit : inch 
(mm) 

ONormal dialing (DTMF mode) 

HS 

Key input 

:lo••"i 

Oscillator~-~-------------- - - - --- -l~r---

XMUT 

AMUT 

TONE 

DP 

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

Key input 

o"m"o' ,~1111111111111111111111111111111111111!11111111- --111n1w. 
~:::. ~ *loo .~-''' ~ '"' 

24-pin SOP 

unit : inch 
(mm) 
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•EXAMPLE OF APPLICATIONS 

F-70 

r-----------'1~9~ROW4 
r--------~2~0 ROW3 
r---------,2ori1M ROW2 

==------A.=;1!=-1 ROW1 
r-f"-t-1-11::::!.H------=-2-i COL 1 

30P 

30P 
3 COL2 

H-t-..,=!l'+--+-i,,.__--::;4'-iCOL3 
H-+-t-R1..+--t-1+--11,__...:....i COL4 

30J'. 
30.f.. 

~ 1 2 3 RPO 

4 5 6 LNR 

7 8 9 AP 

• 0 T/P 

5 

! _ ... 
MODE OUT'4----,,......-; 

r--<> 
6 

7 

~ 

8 
~~ 

Hook_...._~~~K,__,.__-+i 
Switch 

9 

MDO 
(TPS) 

DRS 

M/S 

HS 

.-1----------""'1 Vss 
N 10 

~r0SC1 
~fhc::i "! 11 
..., OSC2 

STI - 1-8----. 

XMUT t-1- 7----t-__, ... Transmitter 
Mute Out 

16 RMOT i--;..._----+-• Receiver 
Mute Out 

DP 1-1;...;5'-------+--•Dial Pulse 
Out 

14 0.1" 
AGND~it----1--~ 

1200 
TONE 13 m -.. , 

12 
Yoo i---.._-.---i--... 

IO g: 
0 

L-------------------t---ii--+-~Voo 

L-------------------_.. _ _. __ ~Vss 
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I> MELODY IC TABLE* 

791 O sedes l; 2 (128) CJ : () 
79.20 series 1 (64) 

7930 series 1 (64) 

ill 
I fu 
'fj) 

0 en 
°' ,._ 

SVM7940 

SVM7941 

SVM7942 

SVM7943 

SVM7944 

SVM7945 

SVM7946 

SVM7947 

SVM7950 

SVM795' 

SVM7952 

SVM7953 

SVM7954 

::; SVM7955 

~ i- SVM7956 
~-

SVM7957 
-1 -- - ----- ---

SVM7960 ---1 
1 ill SVM796_1 __ 

1 
~ SVM7962 __ 

g SVM7963 

, g: 1-~sv!Vi7964 
~ I _S_ll~vr7_9_(35 j 

i-=J--~~~l~~ I 
• -~ i _ _"_11_~~7()_ __ 
I Iii ! SVM7971 

! ~ ! SVM_7~72 
r--
0) 1 SVM7973 

1 ~ ! SVM7974 

f-~~~ {gj~~~~ _--~, 
ill L __ S_ll_M_7991 

~ I _ SVM7'192_ 
o SVM7993 
~ ~ - -S\iM7994-
~ -svr\/17995 
fj) r----svw996 

r-svi\.i7997-
[g-"L~v~9oo-:-

8 

(512) 

4 

(512) 

(64) 

4 

(127) 

3 

8 

(512) 

4 

(512) 

() () 

*1 

0 

0 -

' I ' 
I (): () 

-1 

() 

() -

(_)I 

r:J i. 

' i ,) i 

0 

I 
:<: ff]i.-_-.-.-~._v_ ~.790--1 _ I 0 0 
~-i;jl _ _'l\ft>Jl~O~ (64) 

l'."_~ ___ SVM7903 __ -'------'----'--'---'--'---'-I __ ~--~~-~· 
:>Mask option ~Ongoing user service product 

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

-------

1:r 

I 
I 

(]~ 
I 

8 
14 

16 

16 

16 

18 

16 

8 

Note 

:KR~11W~!~plpl) 

~~~~miTE~ier~r;[i~-~~~--i 
•Dyn~m- ic SP ~. rive II 
•Multi melody type 
•High unpedance 
transducer drive 1 

·High impedance 
transducer drive 

·High quality tone 
·Dynamic SP Drive 
•1.5(VJ/5(V) 

•1 
Address start 

-Multi melody type 

·High quality tone 
·Dynamic SP Drive 
•1.5(V)/S(V) 

•2 
Binary coder plus 
serial trigger 

•3 
Selectable at each tune 
------·-----·---

•Multi melody type 
•Dynamic SP Drive 

•High impedanc.e 
transducer drive 
* 4 OSC. resistor is built 
in (Mask option) 

(Continue) 

G-1 
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Type No. 

SVM7800 ~ 
SVM7801 - 0 
SVM7802 r-cs-r=-

·! l---S_V_M_780'-'-'-3-4 t-:=-t-Q ?, 
<lJ SVM7804 1 ror--
S! SVM7805 - - - - - 0 0 - - t--t--cY 
liS (63) 1---+--+-~--+---l 
~ >---S_V_M_78_06_-1 ~1~ 0 
., SVM7807 t-:::-~ _ 1--~ 0 

SVM7808 ~ 0 
SVM7809 0 •• 

l--+--SV_M_7_8~20-+---;--+--+-;-t--+--+~J-t----t-c0oo-+=_ 

SVM7821 ~ 
!l SVM7822 ~ 
~ SVM7823 t---+0 ~ -
o SVM7824 1 1--0--t--

~~ 1---S_V_M_7_8_2_5--+ (63) - - - - - 0 0 - - ~· 
., SVM7B26._.Q_ t---++-=---

0
-1--1-0--+---1 

SVM7827 
SVM7828 ~ - 1()1 0 
SVM7829 - 0 •• 

!l! svMraso 1 _ o--o--o-~o--
~ I SVM7861 (127) 0 
* Mask option 

G-2 

0 0 - 8 

- 0 -

8 

Note 

·High impedance 
transducer drive 

* 5 Level hold or 
one shot 
pin selection 

*6 One shot 
retngger function 

•LED drive 

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

*8 One shot 
retrigger function 

·High quality to;~ 
·Dynamic SP Drive 

(External) 



[>STANDARD MELODY LIST 

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

7910C Holdilidia ti7943Coe Romance de amor ti7993Coc Mountain Musician 

7910E Two Minuets 0 sole mio 7993CoN Westminster 

Dark eyebrows Die Lorelei A maiden's prayer 

79100 Melodia A The cuckoos waltz For Elise 

Melodia B Old folk at home Romance de amor 

79101 Home on the range ti7943Cos Spring Amaryllis 

Green Sleeves Hymne a Lamour' Symphony If 40 (Mozart) 

7910K lullaby (two songs) la Mer Dark eyebrows 

7910N Musunde Hiraite Farandolles De camptown races 
Cho-cho Yesterday 79930AC Yellow Rose of Texas-Dixie Land 

• 79100 Westminster (two tunes) L'eau Vive Stars and Stripes foreverMAnchors Awaign 
• 7910P Westminster (accompaniment) 0 Tannenbaum She wt<ea i"klw nblJoo.T~nkle tNirl<Je lttlle Siar 

79100 Wiegenlied (Brahms) Symphony If 40 (Mozart) Loolon lllidgelS falli~ 00.n-Mountrun music"'1 
Rock a bye Baby -t.z7943CON Hymne a lamour Row row row a boat:Mlt's a small world 

7910CE Nocturne Santalucia Home sweet home-Wiegenlied 

Minuet Hey Jude 79930AE RtmiJi,Tll!ra:lrue:lreil'r:ll$".sn;Crtl;iso:miJ;l10M 

7910T Jingle Bells L'eau Vive We wish you a Meny X'ma&-Frosty the soow man 
7910CF For Elise Romance de amor Jingle Bells-Silent Night 

A maiden's prayer Yesterday Joy to the world-The first Noel 

7910CG Romance de Amor Happy birthday to you 0 chiistmas llee-Hark the herald Argels sing 

Petrouchka Wedding march O lannenbaun-Oh liWe tcmn of Bethlehem 

* 7910CH Westminster 7942oAN Jingle Bells 7902CoA X'mas song medley. Red nosed 
Ave Maria Joy to the world reindeer. 0 Tannenbaum Jingle 

* 7910CM Westminster 0 Tannenbaum bells. 
Whittington We wish you a Merry X'mas @7903Cos Happy birthday 

7910CN Hotdilidia Si lent Night @7903Coc Wedding March 

Home on the range The First Noel *7903CoE Happy birthday 

7910CP Silent lake-side Frosty the snow man *7903Coo Hymne a lamour 
Mountain Musician Rudolph the red nosed reindeer f:-7903CoH The Alphabet Song 

7910CQ Mary"s little lamb f:-7903CoJ Rock a bye Baby 
De camptown races 7950Coe Les ferilles mortos f:-7903CoK Old Macdonald Had a Farm 

7910CR Lorelei 7950Coo Blue bell of Scotland @7903Cos Mountain Musician 
Landler tanz 7950COF Yodel *7903Cov Jingle Bells 

7910CS Amaryllis 7950COH Cantate II 147 (Bach) *7903CAA Love me tender 
Symphony II 40 (Mozart) 1'7951 Coe Mexican hat dance *7903CAa Love Story 

7910CU Jingle Bells "P:7951Coo Cantate If 147 (Bach) *7903CAc Wedding March 

Silent night 7952Coo Cantate If 147 (Bach) *7903CAE Congratulations 

7910CV Joy to the world 7954CAR Green Sleeves *7903CAH Silent Night 
The first noel ti7955CoJ O'sole mio *7903CAL Saint go'in march'in in 

7910CW 0 Tannenbaum "f:r7955COL Happy birthday to you *7903CAN Jingle bells, Red nosed reindeer, 
Frosty the snow man ti7955Cox Saint go'in march'in in Joy to the world. 

tr'7955Cov Music box dancer *7903CAP Music box dancer 

7920A The cuckoos waltz i:"7955CAF Mountain Musician *7903CAR Wedding march (Long version) 

79208 Home sweet home ti7955CAN Jingle Bells *7903CAs Let me call you my Sweet heart 

7920C Jingle Bells ti7955Cac Wedding March :'.'.::7903CsA Jingle Bells. 

*7920M j Wedding march Q7903Cea Silent Night 

* 79200 j Victory Song 
7962CoA Green Sleeves ~7903CsN Hymne a lamour 

7920AH , Wiegenlied (Brahms) 
Home on the range *7903Cap Mother of mine 

I 
Ding Dong ;0-7903Dao Happy birthday 

r---,9308 Home sweet home 
Two Minuets ti7903DaR Music box dancer 

7930C Holdilidia 7975Coa Landler tanz 
ti7903Das Wedding March 

79300 Lorelei ti79030BT Jingle Bells, Red Nosed Reindeer, Joy to the wood 

*7930E Westminster 
Amaryllis ti7903Dav For Elise 
Home on the range 79020cF Christmas song medley 

7930GA Yurik.ago no uta Green Sleeves *79030cK Easter Paradise 
7930GB Jingle Bells For Elise 7902Dcs Rock A bye baby 
7930GC We wish you a merry X'mas A maiden's prayer *7903Dcr Santa Claus ls coming to town 
793000 Rudolph, the red-nosed Reindeer Mountain Musician *7903Dcv The First Noel 

7930GE For Elise 

II 
Yodel *7903Dcv When you wish up on a star 

*79030EA You light up my life 
Ding Dong *79030EB Wargner's Wedding March 

7942Cor Holdilidia Beep sound 7902Dec Christmas Medley 
Minuet (Bach) 

I 

Westminster ti79030EH Congratulation 
Green Sleeves 
Symphony If 40 (Mozart) 7992CoA X'mas song medley (8 tunes) 
Home on the range ti7993Coc Green Sleeves 
Silent lake-side De camptown races 
Mountain Musician For Elise 
Happy birthday to you Romance de amor 

~7943Coe Green Sleeves 0 sole mio 
De camptown races Lorelei 
For Elise The cuckoos waltz 

*Type 7910P will be used as accompaniment with type 79100. 
Note: 7910 Series and SVM7900 Series are ongoing user service products. 

tiOne shot mode. (A type) 
*One shot mode (B type) 
@,@OSC, resistor is not included on IC 

G-3 

I 



[>STANDARD MELODY LIST 

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

7800Dcs Silent Night 7820Dss Jingle Bells Medley 

78000cT Rock a Bye Baby 7820Dsc Music Box Dancer 
7800Dcv If You Love Me 78200SE Jingle Bells 
7800Dcv Brahms' Lullaby 78200SF Silver Bells 

78000EA Love Story 78200SG It's a Small World 

78000EB Happy Birthday to You 78200sH Over The Rainbow 
78000Ec Jingle Bells 78200SJ Easter Parade/Peter Cottontail 
7800DEN Old Macdonald 

78000EP Twinkle Twinkle Little Star 
78000EO Romance O'amor 

78000ER White Christmas 
78000ES Wedding March (Wagner) 

78000ET Wedding March (Mendelssohn) 

78000EV You are my Sunshine 
7800DFB 0 Tannenbanm I Silent Night 
78000FC Silver Bells 
78000FF Aure Lee 

78000FG Let me call you my sweet heart 

78000FL Mary Had a Little Lamb 

78000FP .Jesus Loves Me 
78000FT Yesterday 

78000FV Music Box Dancer 
78000FY My Way 

780Q0GA Easter Parade I Peter Cottontail 

78Q00GB Love Me Tender I Let Me Call You My Sweet 7860Css Nocturne 
7802DFE For Elise 7860Csc Minuet 

7860CSE Home on the Range 
7860CSF Green Sleeves 
7860CsG The Entertainer 
7860CSH Lorelei 
7860CSK For Elise 
7860Cec Tableaux d'une Exposition{Promenade) 
7860C6E Je te Veux 
7860C6F The Jewels of the Madonna 
7860Coo When I'm Sixty-four 

7860C6H Minuet (Boccherini) 
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MELODY IC DESIGN FLOW 

CUSTOMER SEIKO EPSON CORP. 

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

l 
Arrangement 
Music score 

T 
[ } I 

Music score }_ 
Melody 
simulation 

l 
Simulation tape or 
EPROM for approval 

(Music tape or EPROM) 
Music score 

I Approval l J 
J 

T Masking 

I 
[ ES Evaluation 1 ES I 

1 
l 

MP 

T 
_f 

[ Delivery J 

I 
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PF370-01 

SHB2112B1A/1B 
CMOS 1 M-BIT HYBRID STATIC RAM 

eLow Supply Current 
eAccess Time 100ns 

e131,072 Words x 8 Bits Asynchronous 

•DESCRIPTION 

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

eHybrid CMOS LSI 

e131,072-word x 8-bit memory density 

eMounting 4 pcs. of 256K static RAM (SRM20256LM10) 

eAccess time 100ns Max. 

esingle power supply-5volt 

ePrinted-circuit-board (PCB) size 17.5mmX101.6mmX4.77mm (except pins) 

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

SHB 2112B1e 35-pin SIM (Single inline module) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

v 
1/01to1/08 \ 

~ ,/ 

AO to Al4 "\ 
INTERFACE ./ 

MEMORY 
CONNECTOR 

\ 
CHIPS 

CSftoCS4 

I 
N'., WE 

V" I 
WE 
AO 
Al 
A2 5 
A3 .. 
AS 

•• A7 10 
A8 
A9 
AIO 
All 
A12 15 
Al3 
Al4 
NQ 
NC 
NC 20 
NC 
m 
i:n 
m 
m2s 
1/01 
1/02 
1/03 
1/04 
1/0530 
1/06 
1/07 
1/08 
ll!: 
Yoo 35 

co + 

D 

UJ 
cncc 

"ITll!l ~ 

lll 
U1 

ti 0 
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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 "H", this module is read operation. 

AO to Al4 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 ~lect line. These line should be selected each one at 
css 23 read and write operation. Each CS is available fg( each 32k8 RAM. That is to say, 128k8 is divide by 

4 CS signal. EX. Data will be valid to read and write when CSl is "'L" and CS2 to CS4 are "H". CS4 22 
If CS I to CS4 are "H", this module is non-selected mode (loo is stand-by mode) 

1/01 to 1/08 26 to 33 <Data 1/0> 
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!!.l!...ment to the memory module. 
As Data 1/0 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 V1 
1/0 voltage V110 
Operating temperature T!!E!'... 
Storage temperature Ts!L 
Soldering temperature and time Tsol 
• V1, V1JO (Min.)= -1.0V at pulse width less than 50ns 

•oc RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol 

Supply voltage 
Voo 

Vss 

Input voltage V1H 

V1L 
-

•VidMin.)= -1.0V at pulse width less than 50ns 

•ELECTRICAL CHARACTERISTICS 

Conditions 

Normally, 5V is supplied. 

(Vss=OV) 

Ratings Unit 

-0.5 to 7 .0 v 
-0.5* to 1.0 v 
-0.5* to Voo+0.3 v 

0 to 70 ·c 
-40 to 100 ·c 

260°C, 1 Os (Lead only) -

(Vss=OV, Ta=Oto70°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 

eoc Electrical Characteristics (Voo=5V±IO%, 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=25"C, Voo=5.0V 

•Term1ria1 Capacitance 
·Parameter 

Input capacitance 

Input/output capacitance 

H-2 

Symbol 

IL1 

loos 

loos1 

looA 

I Lo 

VoH 

Vol 

Symbol 

C1 

C110 

Conditions 

V1=0 to Voo 

CSI to CS4=V1tt Non-selected 

CSlto CS4~Voo-0.2V,V1=Voo-0.2Vor 0.2V 

V1=V1Lo V1H 

li1o=OmA t~=Min 

CSltoCS4=V1H or WE=V1L 

or OE=V1H Vvo=O to Voo 
loH= -1.0mA 

IOL=2. lmA 

Conditions 

Min Typ* Max Unit 
-2 - 2 µA 
- 6 12 mA 
- - 400 µA 

- 60 75 mA 

-2 - 2 µA 

2.4 - - v 
- - 0.4 v 

(f=IMHz Ta=25"C) 

Min Typ Max Unit 
- - 50 pF 
- - 50 pF 



eAC Electrical Characteristics 
ORead cycle 

Parameter Symbol 

Read cycle time tRC 
Address access time tACC 
CS access time tAcs 03 

OE access time toE 
CS output set time tcLZ 03 

CS output floating time tcHz* 3 

OE output set time tOLz 
OE output floating time toHZ 
Output hold time toH 

o Write cycle 
Parameter Symbol 

Write cycle time 
Chip select time 

Address valid time 
Address setup time 
Write pulse width 

Address hold ti me 
Input data setup time 
Input data hold time 
WE output floating time 
WE output setup time 

• I Test Conditions 
1 . Input puise level: 0.6V to 2.4V 
2. ~=t1=10ns 

twc 
tcw* 3 

tAW 
tAS 
twp 

twR 
tow 
toH 
twHZ 
tow 

3 . Input and output timing reference levels: 1.5V 
4. Output loed: c,=100pF 

* 2 tcHZ, tOHz, twHZ Test Conditions 
1 . Input pulse level: 0.6V to 2.4V 
2. t,=t1=10ns 
3 . Input timing reference levels: 1.5V 

(Voo=5V±l0%, Vss=OV, Ta=O to 70°C) 

Conditions Min Max Unit 

100 - ns 
- 100 ns 

•I - 100 ns 

- 55 ns 

10 - ns 

•2 - 40 ns 

•I 5 - ns 

•2 - 40 ns 

•I 10 - ns 

(Voo=5V±10%, Vss=OV, Ta=Oto70°C) 

Conditions Min Max Unit 

100 - ns 

90 - ns 
90 - ns 

0 - ns 
•I 

75 - ns 

0 - ns 
45 - ns 
0 - ns 

•2 - 40 ns 
•I 10 - ns 

5. Output load: Q =100pF (Include scope & jig capacitance) 

6. Circuit T.P 

1/01 tol/08 

l I I2.25V 

c, = (lnclud8 jig cai)acitance) 

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

e Timing Chart 

o Write Cycle (WE Control)*! 

o Write Cycle I (CS I to CS4 Control)* 2 

* I During read cycle time, WE should be high. 
• 2 During write cycle that is controlled by CS1 to CS4, the 

output buffer changes to high impedance. 
CS1 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") 

H-3 
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•DATA RETENTION CHARACTERISTICS WfTH LOW VOLTAGE POWER SUPPLY - V5s=OV, ta=O to70°C) 

Parameter -c:- " - Syrrifu( __ . Conditions Min Typ - Max ·unit 

Data retention supply viiltage VooR CSi" toCS4;;;;Voor0.2V 2.2 - 5.5 v 
Data: retention curr,nt loi>R 

VooR-8.0V,aTto 1!§42VooR-D.2V - - 200 µA V1-VooR-0.2V or 0.2V 

Chip select data hold time tcoR 0 - - ns 

Operating recovery time tR tRC* - - ns 

•tAc=Read cycle time 

Data retention timing ( CS1 to CS4 Control) 

~00 '- ' _ -~-~- P~t• _hold till18 ?,t-_ 
. . . . . ~ VOOR'1:2.2-V 4-~ 

zzdbo . ··~ CS1 to CS4 2•4~ '-m to cs.l;;.Voor0.2V / 2_4~ 

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 

eTruth Table 

CSI to~* 
H 

Stable * 

Stable * 
Stable * 

x: "H" or "L" 

(jE 

x 
x 
L 

H 

WE AO to A14 

x x 
L Stable 

H Stable 
H- Stable 

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

DATA 1/0 
Hi-Z 

Data in 

Data out 

Hi-Z 

MODE. loo 

Not selected loos, loosi. looR 

Write -looA 

Read looA 

Output d_isable looA 



•PACKAGE DIMENSIONS 

0.133±0.008,___ __________ 4._0_±_o._01_2_(_10_1_._6_•0_.•_) _________ ~., 0.133±0.008 

(3.38•0·2) 3.734±0.008 (94.84±0-2) (3.38±0·2) 

( (2X) ) 
¢3.18±0.1 

SHB 21128'A 

o.133±0.008 ,_ __________ 4_.o_•_o._01_2_c_10_1_.6_•0_.•_) _________ _, o.133•0.008 

(3.38•0·2) 3.734±0.008 (94.84±0.2) (3.38±0.2) 

Min 0.07 
(Min 1.78) 

0.3 
(7.62) 0.3±0.016 0.1X1.339=3.4 (2.54X34=86.36) 

(7.62±0.2)--t--t-----~-~~~~~-~--~------..; 

( (2X) ) 
¢3.18±0.1 

_;;; .,,a; 
ON "'-00 C!N 
0..0.. 00.. 
>->- 0.. >-
1-t; >-I-

1-~ 

"" ..::, {c r "'" ~~: 
~•O~OIJjOOOOOOOOODOOOODDOOOOOOOOOOOOOOO~ 

SHB 2112B1e 

35-pin SIP 

Max 0.138 
(Max 3.5) 

[ 

+0.008 
0.05-0.004 

(1.27-'Kn 

(Q.3±0.15) 

unit : inch 
(mm) 

35-pin SIM 

Max 0.138 
(Max 3.5) 

+0.008 
0.05-0.004 

(1.27.'g;) 

unit : inch 
(mm) 

I 
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•CHARACTERISTICS CURVES 

Under measurement 
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PF371-01 

SHB221281A/18 
CMOS 1 M-BIT HYBRID STATIC RAM 

eLow Supply Current 

eAccess Time 120ns 

e131,072 Words x 8 Bits Asynchronous 

eincluded Decoder 
•DESCRIPTION 

The SHB2212B1A110 is a 131,072-word X 8-bit hybrid LSI module with four 256K SAAM (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 

eHybrid CMOS LSI (with address decoder) 

e131,072-word x 8-bit memory density 

eMounting 4 pcs. of 256K static RAM (SRM20256LM10) 

e3-8 line decoder 

eAccess time 120ns (Max.) 

esingle power supply-5volt 

•3-State output, with wired-or capability 

ePrinted-circuit-board (PCB) size 17.5mm X101.6mm x 8.27mm (except pins) 

ePCB ··· ··· ····· ··· ·· ··SHB 2212B1A 35 pin SIP (Single in line package) 
SHB 2212810 35 pin SIM (Single inline module) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

I/ 1/01 to 1/08 

I\, 

AO to Al4 

INTERFACE 

CONNECTOR \ ADDRESS 
Al5to A16 -/ DECODER 

CS!, CS2. OE, WE 

\ 

-I 
'\ 
-I MEMORY 

CS! to CS4:> 

-v 

CHIPS 

A4 
AS 
A6 
A7 10 
AB 
A9 
A!O 
All 
Al2 15 
All 
A14 
A15 
Al6 
NC 20 
NC 
NC 
NC 

C52 
CS1 25 
1/01 
1/02 
1/03 
1/04 
1/05 30 
1/06 
l/07 
1/08 
OE 
\loo 35 

Hl 
"III 
Ul 

ii: 0 
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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 "H", this module is read operation. 

AO to A16 3 to 19 <Address Input> 
17·bit address input pin. (Positive logic) 

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

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

1/01 to 1/08 26 to 33 <Data 1/0> 
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 Enable> 
Data read signal line (negative logic) from the equipment to the memory module. 
As Data 1/0 terminals are hi-impedance when CSI = "L", CS2= "H", OE= "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, -o.s• to 7 .. o v 

1/0 voltage V110 -o.5• to Voo+0.3 v 

Operating temperature Topr O to 70 ·c 
Storage temperature Ts.ti_ -40 to 100 ·c 
Soldering temperature and time Tsol 260'C, I Os (Lead only) -
• V1, V110 (Min.)= -1.ov at pulse width less than sons 

•oc RECOMMENDED OPERATING CONDITIONS (Vss=OV, Ta=O/to 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Yoo 4.5 5.0 5.5 v 
Vss 0 0 0 v 
V1H 

3.85U - Voo+0.3 v Input voltage 2.4•S 

V1L -0.3* 1 0 0.8 v 

•I V1L (Min.)= -1.0V at pulse width less than sons •2 A1S, A16, CS1, CS2 •3 Others except A1S, A16, CS1, CS2 

•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics (Voo=5V± 10%, Vss=OV, Ta=O to70'C) 

Parameter Symbol Conditions Min Typ• Max Unit 

Input leakage current lu V1=0t0Voo -2 - 2 µA 

loos CS I= V1H, CS2 = V1L Non-selected - - 7 mA 
Stand-by supply current 

loost CSi~Voo-0.2V,CS2~0.2V. V1=Voo-0.2V Cl' 0.2V - - 400 µA 

Average operating current looA 
V1=V1L. V1H - 65 80 mA 

l11o=OmA ~=Min 

Output leakage current I Lo 
CST =V1H or CS2=V1L or WE=V1L 

-2 - 2 µA 
or 'OE=V1H V11o=Ot0Voo 

High level output voltage VOH IOH= -1.0mA 2.4 - - v 
Low level output volt~e VOL IOL=2. lmA - - 0.4 v 
•Ta=25'C, Voo=S.OV 

•Terminal Capacitance (f=IMHz, Ta=25'C) 

Parameter Symbol Conditions Min Typ Max Unit 
Input capacitance C1 - - 50 pF 
Input/output capacitance C110 - - 50 pF 

H-8 



eAC Electrlc:al Characterlellc8 
0 Reed cycle 

Parameter Symbol Conditions 

Read cycle time tRC 
Address access time tACC 
CST access time tACSI • 1 
CS2 access time tACS2 
0£ access time toE 
CST output set time tcLZI 
CST output floating time tcHZI •2 
CS2 output set time tcm • 1 
CS2 output floating time tcHZ2 •2 
0£ output set time tot.Z • 1 
0£ output floating time toHZ •2 
Output hold time I tQH • 1 

o Write cycle 
Parameter Symbol Conditions 

Write cycle time twc 
Chip select time (CS1) tcw1 
Chip select time (CS2) tcw2 
Address valid time tAw 
Address setup time tAs 
Write pulse width 

• 1 
twp 

Address hold time twR 
Input data setup time tow 
Input data hold time toH 
W£ output floating time twHZ •2 
W£ output setup time tow • 1 

• 1 Test Conditions 
1 . Input pulse level: 0.4V to 3.85V······CS1, CS2, A15, A16 

0.6V to 2.4V ······Other except CS1, CS2, A15, A16 

2. t=t1=10ns 

3. Input and output timing reference levels: 1.5V 
4. Output load: Ct.=100pF 

• 2 tcHz, toHz. twHz Test Conditions 
1 . Input pulse level: 0.4V to 3.85V ·····CS1, CS2, A15, A16 

0.6V to 2.4V · ··Other except CS1, CS2, A15, A16 

2. t=l1=10ns 
3. Input and output timing reference levels: 1.5V 
4. Output timing reference levels: ! 200mV (the level displaced from stable 

output voltage level) 

• Timing Chart 

(Voo=5V±10%, Vss=OV, Ta=Oto70°C) 

Min Max Unit 

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: c, = 100pF (Include scope & jig capacitance) 

6. Circuit 

T.P 

1/01 to 1/08 l 390U 

~I 22sv r· 
CL= 100pF (Include jig capacitance) 

O Read Cycla •I 0 Write Cycle 1 (CS1 Contro1)*2 

"C!l 

CS2 

WE 

Dout 

Din 

H-9 
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O Write Cycle 2 (CS2 Contro1)*3 o Write Cycle 3 (WE Control)*4 

• I 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") 

•DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss=OV, Ta=O to70"C) 

Parameter Symbol Conditions Min Typ Max 

Data retention supply voltage VooR CS1 ;s;VooR-0.2V or CS2,,;0.2V 2.2 - 5.5 
Data retention current looR VDDR-3V, CSI ~VDDR-0.2V, 

orCS2:::;;.;0.2V, V1=VooR-0.2Vor0.2V - - 240 

Chip select data hold time lcoR 30 - -
-

Operating recovery time IR !Re* - -

•tRC=Read cycle time 

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

zzzt'COA CST3.ssY' 

Data hold time 

Voon<:2.2V 4.SV 

tn;b C5f <:Voon-o.2v "3.ssv 

Voo 

CS2 

Data hold time 

4.5V VooR~2.2V 

"'" 
0.4V 

CS2~0.2V 

Unit 

v 
µA 
ns 

ns 

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 

eTruth Table 

CSI 

H 

x 

L 

L 

L 

CS2 

x 

L 
H 

H 

H 

x : "H" or ''L" 

H-10 

OE 

x 

x 
x 

L 

H 

WE AO to A16 DATA 1/0 
x x Hi-Z 

x x Hi-Z 

L Stable Data in 

H Stable Data out 

H Stable Hi-Z 

MODE loo 

Not selected loos. loosi. looR 

Not selected loos. loosi. looR 

Write looA 

Read looA 

Output disable looA 



•PACKAGE DIMENSIONS 

o.133±0.oos 1--_________ 4_.oc_•_o~_o_l2_(c_l_c0_1_c.6_'_o.--'3) ___________ _, 0.133±0008 
(3.38• 0·2) (3.38• 0·2) 3.734±0.008 (94.84±02) 

(2X) !PIN 
MARK 

SHB2212B1A 

0 

0.133±0.008 __________ 4_._0_•_0.0_1_2_0_0_1_.6_±_0_.3~) ----------

(3.38'0.2) 3.734±0.008 (94.84±0.2) 

(~~xi0•01) 

(2X) 35PIN 
MARK 

0.133±0.008 
(3.38± 02) 

( ~~xi0•oil 

Min 0.07 c; ~ 
™~I~ dd 

0.3±0.0>• 0.1x1.339=3.4 (2.54x34=86.36) <?.G~) go go 
(7.62±0.2)~~-------------~------------+--.;,>- t:. 

(2X) !PIN 
MARK 

SHB2212B•a 

9£ 

0 

(2X) 35PIN 
MARK 

35-pin SIP 

Max 0.138 
(Max 3.5) 

unit : inch 
(mm) 

+0.008 
0.05-0004 

I 1.27:gl) 

Max 0.138 
(Max 3.5) 

0.012±0.006 
(0.3±0.15) 

35-pin SIM 

Max0.138 
(Max 3.5) 

unit : inch 
(mm) 

+0.008 
0.05-0.004 

I 1.27 :g11 
Max 0.138 
(Max 3.5) 
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•atARACTERISTICS CURVES 

Under measurement 
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PF372-01 

SHB2125BoA/OB 
CMOS 2M-BIT HYBRID STATIC RAM 

eLow Supply Current 

eAccess Time 120ns 

e262,144 Word X 8 Bits Asynchronous 

•DESCRIPTION 

The SHB212513owcB is a 262, 144-word X 8-bit hybrid LSI module with eight 256K SAAM (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 110 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 

eHybrid CMOS LSI 

e262,144-word x 8-bit memory density 

eMounting 8 pcs. of 256K static RAM (SRM20256 LM12) 

eAccess time 120ns (Max) 

e3-State output, with wired-or capability 

esingle power supply-5volt 

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

ePCB ·· ·· · · ····· · · ·· ... SHB2125BOA 35 pin SIP (Single inline package) 
SHB2125Boe 35 pin SIM (Single inline module) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

v- \ 1/01to1/08 
I\.. ,/ 

-\ AO to A14 

INTERFACE ./ 
CONNECTOR 

~ CST to~ 
/1 

0£. WE 

MEMORY 
CHIPS 

Vss 1 
WE 
AO 
Al 
A2 5 
A3 
A4 
A5 
A6 
A7 10 
AB 
A9 
AIO 
All 
Al2 15 
Al3 
A14 
m 
ru 
C$ 20 
CS5 
CS4 
CS3 
CS2 
CSf 25 
1/01 
1/02 
1/03 
1/04 
1/05 30 
1/06 
1/07 
1/08 
llE 
Yoo 35 
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•PIN DESCRIPTION 
Pin na:me 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 "H", this module is read operation. 

AO to A14 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 CS1 is "L" and CS2 to CS8 are "H". 

CS8 18 If CS 1 to CS8 are "H", this module is non-selected mode (loo is stand-by mode) 
1/01 to i/08 26 to 33 <Data 1/0> 

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 1/0 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 V1 
1/0 voltage V110 
Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tsol 
• V1, V110 (Mm.)= -1.ov at pulse width less than 50ns 

•DC RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol 

Supply voltage 
Voo 

Vss 

Input voltage V1H 
V1L 

• V1L (Min.)= -1.0V at pulse width less than 50ns 

•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, 10s (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 

eDC Electrical Characteristics (Voo=5V±IO%, 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 

lu 

loos 

loos1 

looA 

ILO 

VoH 

Vol 

Symbol 

C1 

C110 

Conditions 

V1=0t0Voo 

CS I toCSB = V1H. Non-selected 

CS!toCS8<:Voo-0.2V, V1=Voo-0.2V or 0.2V 
V1=V1L, V1H 

l11o=OmA tct!'=Min 

CSTtoCSB=V1H or WE=V1L 

or OE=V1H. V11o=Ot0Voo 
loH= -1.0mA 

loL=2. lmA 

Conditions 

Min Typ* Max Unit 

-2 - 2 µA 
- 12 24 mA 

- - 800 µA 

- 55 70 mA 

-2 - 2 µA 

2.4 - - v 
- - 0.4 v 

(f=IMHz, Ta=25'C) 

Min Typ Max Unit 
- - 80 pF 
- - 80 pF 



eAC Electrical Characteristics 
oRead cycle 

Parameter Symbol 

Read cycle time tRc 
Address access time tAcC 
CS access time tACS * 3 

OE access time toE 
CS output set time tcLZ * 3 

CS ou~t floating time tcHz* 3 

OE output set time toLZ 
OE output floating time toHZ 
Output hold time toH 

o Write cycle 
Parameter Symbol 

Write cycle time twc 
Chip select time tcw* 3 

Address valid time tAw 
Address setup time tAS 
Write pulse width twp 

Address hold time twR 
Input data setup time tow 
Input data hold time toH 
WE output floating time twHZ 
WE output setup time tow 

• 1 Test Conditions 
I . Input pulse level: 0.6V to 2.4V 

2. t,=t1=10ns 
3 . Input and output timing reference levels: 1.5V 

4 . Output load: CL= 100pF 

• 2 tcHZ, tOHZ, lwHZ Test Conditions 
I . Input pulse level: 0.6V to 2.4V 

2. t,=lt=10ns 
3. Input timing reference levels: 1.5V 

(Voo=5V±10%, Vss=OV, Ta=O to 70'C) 

Conditions Min Max Unit 

120 - ns 
- 120 ns 

• 1 - 120 ns 

- 60 ns 

10 - ns 

•2 - 45 ns 

•1 5 - ns 

•2 - 45 ns 

• 1 10 - ns 

(Voo=5V± 10%, Vss=OV, Ta=O to 70'C) 

Conditions Min Max Unit 

120 - ns 

105 - ns 

105 - ns 

0 - ns 
• 1 

80 - ns 

0 - ns 

50 - ns 

0 - ns 

•2 - 45 ns 

• 1 10 - ns 

5. Output load: Q =100pF (Include scope & jig capaci1ance) 

6. Circuit T.P 

""'"""'~ I I2.25V 

CL= (Include jig capacitance) 
4. Output timing reference levels: ±200V (the level displaced from 

stable output vol1age level) 

• Timing Chart 

Dout 

o Write Cycle (WE Control)*3 

o Write Cycle I (CSI to CS8 Control)*2 
twc 

BltoCSB 

Dout 

Din 

• 1 During read cycle time, WE should be high. 
• 2 During write cycle that is controlled by CSi" to CS8, the 

output buffer changes to high impedance. 
CS1 to CS8 should be selected each one at read and 
write operation. 

• 3 During write cycle that is controlled by WE, the output 
buffer cnanges to high impedance. (OE= "H") 

H-15 
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•DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss~OV, Ta =0 to 70°C) 

Parameter Symbol Conditions Min Typ 

Data retention supply voltage VooR CS1 toCS8:<;;VooR-0.2V 2.2 -

Data retention current---1 VooR=3V, CSltoC$8~VooR-0.2V looR V1=VooR-0.2V or 0.2V - -

Chip select data hold time tcoR 0 -

Operating recovery time IR tRc* -

• tRC =Read cycle time 

Data Retention timing 1 ( CS1 to CS8 control) 

Data hold time 

VooR<;2.2V 4.5V 

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 

eTruth Table 

Max Unit 

5.5 v 
400 µA 
- ns 
- ns 

CS1toCS8 * OE WE AO to A14 DATA 1/0 MODE 100 

---i 

·----+-----~+------~ 
H x x x Hi-Z Not selected loos loos1 looR 

,____S_t_a_b_le_*_-1--___ x ___ 1--__ L ____ 1-- __ S __ t_a_b_le __ -t-_ Data in Write looA 

Stable * L H Stable Data out Read looA 
t--------t----·---+-------------r-- -- -+---------1--------------1 

Stable * H H Stable Hi-Z Output disable looA 

x: "H" or "L" * : These lines should be selected each one at read and write operation. 
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•PACKAGE DIMENSIONS 

o.133±0.oos..._ __________ 4_.0_±_o_.o_l2_(~1_0_1._6_±_o.~3). __________ _, 0.133±0.008 

(3.38_±0_·2~)-+-+----------3_._73_4_±_o_.o_o•_(~9_4._8_4_±_0·2~)---------t;-(--,3_.3_s_±_0·2 ) 

( (2X) ) 
¢3.J8±0.l 

0.3±0.016 
(7.62±04) ___ _,_~----=~==~~=-----~-

(2X) !PIN 
MARK 

SHB2125BoA 

0.133 ±0.008 

(3.38± 0·2) 

(2X) !PIN 
MARK 

SHB2125Bos 

(2X) 35PIN 
MARK 

_________ 4_._0_±_0.0_1_2_(1_0_1_.6_±_0_.3_) _________ _, 0.133±0.008 

3_734±o.oos (94.84±0 2) (3.38±0.2) 

0.3 
(7.62) 

SE 

0 

( (2X) ) 
¢3.18±0.1 

_,,, ~-co"' ON o-ci ci ON 
a. a. Q. a. >- >-' >- >-,_ !:: ,_ !:: 

(2X) 38PIN 
MARK 

35-pin SIP 

Max 0.138 
(Max 3.5) 

+0.008 
0.05-0.004 

(i.27~8:i) 

Max 0.138 
(Max 3.5) 

0.012±0.006 
(0.3±0.15) 

unit : inch 
(mm) 

35-pin SIM 
+0.008 

0.05-0.004 

k21~gn 

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 

SHB222580A1os 
CMOS 2M-BIT HYBRID STATIC RAM 

eLow Supply Current 
eAccess Time 150ns 
e262,144 WordsX8 Bits Asynchronous 
e1ncluded Decoder 

•DESCRIPTION 

The SHB2225BoAJoB is a 262, 144-wordXS-bit hybrid LSI module with eight 256K SRAM (SRM20256LM) 

and a 3-8Line decoder. With low power consumption, lthe 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 

110 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 

eHybrid CMOS LSI 

e262,144-wordX8-bit memory density 

eMounting 8 pcs. of 256K static RAM (SRM20256LM12) 

e3-a line decoder 

eAccess time 150ns 

esingle power supply-5volt 

e3-State output, with wired-or capability 
ePrinted-circuit-board (PCB) size 17.5mm X101.6mm X8.27mm (except pins) 

ePCB .. ················SHB2225BoA 35 pin SIP (Single inline package) 
SHB2225BOB 35 pin SIM (Single inline module) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

0 
v,. 1 

61'.¥.~E~ WI' 
AO 
Al 

/' ~ 1/01to1/08 

I 

AO to Al4 
-1\ 

INTERFACE 
-/ MEMORY 

CONNECTOR \ .)\ CHIPS 
ADDRESS 

cs1 to css,) AlS to Al7 

.I DECODER 

CST. CS2, OE. WE 

A2 5 

Ill A3 
A4 
AS 
A6 
A7 10 .. 
•• OSOCI 
AlO ·m All 
A12 15 
Al3 

! Al4 
Al5 
Al6 
Al7 20 

UI 
NC 
NC 
NC 
CS2 
B12s 
1/01 
1/02 
1/03 

U1 
1/04 
1/0530 
1/06 
1/07 

~ 1/08 
(l£ 
Voo 35 "' l!: 0 
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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 W£. 
When W£ is "H", this 111odule is read operation. 

AO-A,17 3 to 20 <Address Input> 
1 B·bit address. input pin. (Positive logic) 

NC 21 to~ <No Connection> 
25 m <Chip Select> 

CS2 24 Memory module select signal line. Data is valid for read and write when 'CST is "L" (negative 
logic) and CS2 is "H" (positive logic). 
When 'CST is "H" or CS2 is "L" level, the module is in the non-selected mode. (loo is standby mode.) 

1/01 to 1/08. 26 to 33 <Data 1/0> 
8-bit bi-directional data signal bus. (Positive logic) 
This bus carries data for transfer between the .equipment and the memory module. 

~ 34 <Output Enable> 
Data read sigiial line (negative logic) from the equipment to the memory module. 
As Data 1/0 terminals are hi-impedance when CS"!= "L ·, CS2 = "H", ~ = "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 (Yss=OY) 

Parameter Symbol Ratings Unit 
Sµpply voltage Yoo :-0.5 to 7.0 y. 

Input voltage Y1 -0.5* to 7 .0 y 

1/0 voltage Y110 -0.5* to Yoo+O.S y 

~ating temperature T"ll"_ Oto 70 ·c 
Storage temperature T~ -40 to 100 ·c 
Soldering temperature and time Tso1 2so·c, I Os (Lead only) -
• .V1L (Min.)= -1.0V at pulse width less than 50ns 

•DC RECOMMENDED OPERATING CONDITIONS (Yss=OY, Ta=Oto 70'C) 
Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Yoo 4.5 5.0 5.5 y 

Yss 0 0 0 y 

Y1H :I;B5!!: - Yoo+0.3 y 
Input voltage 2.4•• 

Y1L -o.s•• 0 0.8 y 
-• 1 VL (Min.)= -1.ov at pulse width less than sons •2 A15, A16, A17, CS1, CS2 •3 Others except A15, A16, A17, CS1, CS2 

•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics (Yoo=5Y±l0%, Yss=OY, Ta=O to70°C) 

. - -
Par1tmeter 

l~t leakage current 

Stand-by supply current 

Average operating current 

Output leakage current 

High level output voltage 
Low level butput volt~ 

- -•Ta-25C, Voo-5.0V 

•Terminal Capacitance 
Parameter 

Input c~citance 
lnput/outpuf capacitance 

H-20 

Symbol· 

lu 
loos 
loos1 

looA 

ILO 

YOH 
Y<;A. 

Symbol 
c, 

Cito 

Conditions 

Y1=0t0Yoo 
CST =V1H, CS2=V1L Non-Selected 

~Voo-0.2V,CS2:>0.2V, V1=Voo-0.2V II' O.!Vj 
Y1.=Y1L. Y1H 

hto=OmA t~=Min 

~ =V111 or CS2=VIL or WE=VIL 
or 'OE=Y1H Y11o=Ot0Yoo 

IOH= -1.0mA 
IOL=2.lmA 

Conditi9ns 

Min Typ* Max Unit 

-2 - 2 µA 
- - 10 mA 
- - 800 µA 

- 60 75 mA 

-.2 - 2 µA 

2.4 - - y 

- - 0.4 y 

(f=IMHz, Ta=25'C) 

Min T~ Max Unit 
- - 80 pf 

- - 80 pf 



eAC Electrical Characteristics 
ORead cycle 

Parameter Symbol Conditions 

Read cycle time tRc 
Address access time tAcc 
CST access time tACSI •I 
CS2 access time tACS2 
0£ access time toE 
CST output set time tcLZ1 
CST output floating time tcHZI •2 
CS2 output set time tcLZ2 •I 
CS2 output floating time tcHZ2 •2 
or output set time toLZ •I 
or output floating time toHZ •2 
Output hold time toH •I 

o Write cycle 
Parameter Symbol Conditions 

Write cycle time twc 
Chip select time (CST) tcw1 
Chip select time (CS2) tcw2 
Address valid time tAw 
Address setup time tAS 
Write pulse width twp 

•I 

Address hold time twR 
Input data setup time tow 
Input data hold time toH 
WE output floating time twHZ •2 
wr output setup time tow •I 

•I Test Conditions 
1 . Input pulse level: 0.4V to 3.85V··· ··CS1, CS2, A15, A16, A17 

0.6V to 2.4V ······Other except CS1, CS2, A15, 

A16, A17 
2. t-=t,=10ns 
3. Input and output timing reference levels: 1.5V 

4 . Output load: c, = 100pF 

• 2 tcHz, toHz, twHz Test Conditions 
1. Input pulse level: 0.4V to 3.85V ·····CS!, CS2, A15, A16, A17 

2. t,=t1=10ns 

0.6V to 2.4V ······Other except CS1, CS2, A15, A16, 

A17 

3. Input and output timing reference levels: 1.SV 

(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=Oto70'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: c, =100pF (Include scope & jig capacitance) 

6. Circuit 

Ct= IOOpF (Include jig capacitance) 

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

• Timing Chart 

o Read Cycle• I 

cs1 
CS2 

OE 

Dou! 

output voltage level) 

0 Write Cycle I (CS I Control)* 2 
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o Write Cycle 2 ( CS2 Control)• 8 

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

o Write Cycle 3 (WE Control)*• 

CS2 

WE 

Dou! 

Din 

•2 During write cycle that is controlled by CS1, the output buffer changes to high impedance. 
o 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 to70'C) 

Parameter Symbol Conditions Min Typ Max·· Unit 

Data retention supply voltage VooR CS1<;;VooR-0.2Vor CS2;>;0.2V 2.2 - 5.5 v 
Data retention current looR VooR-3V, ~ld;;:VooR-0.2V, 

orCS2~0.'ZV, Vr=VooR-0.2VorO.'TI/ - - 440 µA 

Chip select data hold time tcoR 30 - - ns 

Operating recovery time tR tRc* - - ns 

•tAc=Read cycle time 

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

Data hold time 
Data hold time 

Voao<:2.2V 4.SV 

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

Voo 4.SV VooR.;;:2.2V 

tco11 

CS2 0.4V 
cs2~0.2V 

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" or "L" 

H-22 

OE 

x 
x 
x 

L 

H 

WE AOtoAl7 DATA 1/0 
x x Hi-Z 

x x Hi-Z 

L Stable Data in 

H Stable Data out 

H Stable Hi-Z 

MODE loo 

Not selected loo:; loos1 looR 

Not selected loos loos1 IDoR 

Write looA 

Read IDoA 

Output disable looA 



•PACKAGE DIMENSIONS 

o.133±0.ooa ,___ _________ 4_.o_•_o_.0_12_(_1_0_1_.6_±_0_.') ___________ ._. 

(3.38• 0·2) 3.734±0.008 (94.84±0.2) 

(2X) !PIN 
MARK 

SHB2225BoA 

0.133 ±o.ooa 1-----------4~·~0_±_0.0_1_2~(lccOcclcc.6"-±-o_.,~)-----------1 
(3.38±0·2) 3.734±0.008 (94.84±0.2) 

(2X) !PIN 
MARK 

SHB2225Boa 

0.3 
(7.62) 

SE 

0 

0.133±0.00B 
(3.38± 0·2) 

(~2li8±01) 

(2X) 35PIN 
MARK 

0.133 ±0.008 
(3.38±0.2) 

( ~~xi8±01) 

_;;; <D-
co°' ON q~ 

cici ON 
0..0.. o..o.. 
>> >> 
>--t:: >--!:::: 

(2X) 35PIN 
MARK 

35-pin SIP 
+0.008 

0.05-0.004 

(127:':g;} 

Max 0.138 
Max 0.138 ~ t--J-(Max 3.5) 

(Max 3.5) 

unit: inch 
(mm) 

0.012±0.oo• 
(0.3±0.15) 

35-pin SIM 

Max 0.138 
(Max 3.5) 

unit : inch 
(mm) 

+0.008 
0.05-0.004 

b.27:':gf} 

Max 0.138 
(Max 3.5) 
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•CHARACTERISTICS CURVES 

Under measurement 
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PF222-02 

SED9420CAc 
CMOS DATA SEPARATOR FOR FOO 

eeuilt-in Terminals for Switching between 

s J -inch and 8-inch Floppy Disks and 

between Double Density and Single Density 
eFor Filter Switching System Only 

•DESCRIPTION 

The SED9420CAc is a CMOS VFO data separator LSI for use in floppy disk interfaces. Equipped with its 

own SYNC field detection, loop filter switching, arid 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 µPD765, µPD765A, FD1791-02, FD1793-02, MB8876A, MB8877A. 

•FEATURES 

eoata separation function using the VFO system (a phase locked loop) 

eswitchable between 8-inch and st-inch floppy disk drives (FDDs) 

eRecording can be switched between double density and single density 

eRequires no adjustment and few external circuits 

ecompatible with the IBM Format 

ec1ock output for floppy disk controllers ······to be connected with µPD765series, MB8877series or 

FD179Xseries 

esingle 5V power supply 

enL-compatible 1/0 pins (excluding OSC1 and OSC2) 

eBuilt-in timer circuit (with external C-R) 

ePackage· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 24-pin DIP(plastic) 

•BLOCK DIAGRAM 

OSCl 
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•PIN CONRGURATION AND AN EXAMPLE OF EXTERNAL CIRCUITS 

O SED9420C AC 

1 OSCl 24 Voo 

2 OSC2 23 TM OUT 

Vss, ~ 3 CLKl 22 TRIG1N 

4 TEST2 21 CLK2 

5 DRQ 20 CR 

lo,MKq' Clock 

l OSCl 
a 

~ 

2 OSC2 

6 SYNC 19 WCLK 

7 RD DATA 18 TESTl 

8 WINDOW 17 LPF2 

9 DATA 16 LPFl 

10 MfM/FM 15 OffSET >--< J---H-----+--__, 

11 MIN /Sfij 14 CONTR<X. >--< J--~ 

12 Vss1 13 Vss2 

Pulse width Tw = 1.42 x CoRo 
Ro>SkQ 

•PIN DESCRIPTION 

Pin Name Pin Furiction No. 

(1) Gate input terminal for the inverted ampli· 

OSCl 1 fier of the crystal oscillator circuit. 
(2) Clock input terminal when using an 

external 16MHz clock. 
Drain output terminal for the crystal oscillator OSC2 2 circuit's inverted amplifier. 
FDC clock output terminal (for the µPD765) 

CLKl 3 • f=8MHz for 8-inch floppy disk 
• 1=4MHz for 5-t·inch floppy disk 

TEST2* 4 Test terminal for testing functions 
(with pull·up resistor) 

DRQ* 5 
Input signal for FDC data transfer signal 
(with pull-up resistor) 
FDC control signal input terminal for GAP 

SYNC* 6 area and SYNC area detection (with pull·up 
resistor). 
Input terminal for the read data signal from 

RD DATA* 7 the floppy disk drive (FDD) 
(with pull-up resistor). 
Output terminal for the data window signal 

WINDOW 8 used to separate data pulses in the DATA 
signal from clock pulses. 
Output terminal for the read data signal 

DATA 9 
produced from the RD DATA signal. Sent to 
the FDC together with the WINDOW signal, and 
is then separated into clock and data pulses. 
Terminal for switching between double density 

• and single density 
MFM/FM 10 (with pull-up resistor) 

HIGH selects double density (MFM), 
LOW selects single density (FM). 

MIN/STD* 11 

Terminal for switching between 5.\-·inch and 
8-inch floppy disks (with pull-up resistor). 
HIGH selects 5-t·inch floppies 
LOW selects 8-inch floppies. 

[Reference value of external circuits] 

FOO 5f-inch/8-inch 

R1 33kQ ---R2 2.4kQ 

Ra 7 .5kQ 

R4 IOOQ 

C1 O.OlµF 

C2 3,300pF 

Ca 0.01 to O. lµF 

Co 10pF 

CG IOpF 

Rt I MQ 

fo 16MHz±0.5% 

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

Pin Name Pin Function No. 

Vss1 12 Ground terminal for the digital system. 

Vss2 13 
Ground terminal for the analog system. 
(VCO ground) 
Input terminal for the VCO (voltage controlled CONTROL 14 oscillator) control voltage. 
Input terminal for offset voltage for VCO 

OFFSET 15 
center frequency correction. 
An external capacitor tied to this pin gener · 
ates offset voltage. 
Terminal for connecting the PLL system's 

LPFl 16 loop filter. Selected when sync field is detected 
for frequency lock·in. 
Terminal for connecting the PLL system's 

LPF2 17 loop filter. Selected when ID and DATA fields 
are detected after frequency lock-in. 

TESTl 18 
Test terminal for testing functions 
(ordinarily not connected). 
Write clock for the µPD765 FDC. 
• 8-inch MFM : Interval T = 1 µs 

WCLK 19 • 8-inch FM: Interval T=2 µs 
• 5-t-inch MFM : Interval T = 2 µs 

•~-inch FM: Interval T=4 µs 

CR 20 CR cdnnection terminal for the timer 
circuit. 
FDC clock output terminal 

CLK2 21 
(for the MB8877 and FD 1791 ). 
• f =2MHz for 8-inch floppy disk 
• f = 1 MHz for 5-t·inch floppy disk 

TRIG IN* 22 
Trigger input terminal for the timer circuit 
(with pull-up resistor). 
Retriggerable oneshot timer output terminal 

TM OUT 23 (Timer for head-load timing or motor-on 
signal, etc.) 

Voo 24 + 5V power supply terminal 

NOTE : •Input terminals with pull-up resistors are pulled up through a standard resistance of 100K 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. 
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•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Voo 

Input voltage V1 

Output voltage Vo 
Operating temperature Topr 
Storage temperature Tstg 

Soldering temperature and time Tsol 

•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics 

Parameter Symbol 

Operating supply voltage Voo 

High level input voltage V1H 

Low level input voltage V1L 

High level output voltage VoH 

Low level output voltage Vol 

High level input current* 1 l1H1 

Low level input current• 2 l1u 

High level output current• 3 loHI 

Low level output current• 4 lou 

Current consumption loo 

Ratings 

-0.5 to 7 .0 

-0.5 to Voo+0.3 

-10 to 60 

-65 to 150 

260°C, 10s (at lead) 

Conditions Min 

- 4. 75 

- 2.0 

- -0.3 

loH= -200µA 2.4 

loL =2.0mA 0 

V1H=Voo -
V1L =Vss Voo=5V -100 

VoH=2.4V -
Vol =0.4V 2.0 

Output open, Voo=5V, 16MHz oscillation -

(Vss=OV) 

Unit 

v 

v 
oc 
oc 
-

(Vss=OV) 

Typ Max Unit 

5.0 5.25 v 
-- -----t------

- Voo+0.3 v 
--

- 0.8 v 
- Voo 

-r------
v 

- 0.4 v 
- 2.0 µA 

-50 -10 µA 
·-+--

- -200 µA 

- -
I mA 

- 10 I mA 

• I HIGH input current for pins with pull-up resistors • 2 LOW input current for pins with pull-up resistors 
• 3 HIGH output current for driver output terminals • 4 LOW output current for driver output terminals 

eAC Electrical Characteristics (Standard frequency; fo= 16MHz) 

Parameter Symbol Pin Name Conditions Min Typ Max Unit 

MIN/STD=Low - 8.0 - MHz 
fcLKI CLK1 

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 - µS 
MFM/FM=Low 

Cycle time tcvwcL WCLK MIN/STD=High - 4 - µs 

and and and 
MFM/FM=Low 

Window width twHWINO WINDOW 
MIN/STD=Low - 1 I - µs 
MFM/FM=High 

MIN/STD= High - 2 - µs 
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 fvco - External capai;itance (0. I µF) 3.8 4.0 4.3 MHz 
connected to OFFSET terminal 

VCO control voltage 
coefficient Kv - IVoo/2-CONTROL voltage! ~0.5V 1.0 1. 2 1.4 MHz/V 

Supply voltage rise time VR - Tb'%e 1~~ei"f~tgr% to rise from 5 - - ms 
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•PAC!(AGE DIMENSIONS 

8~ 
0.lOQtO.OIO 0.018-t0.002 ~ ~ 
(2.54±025) (0.46~005) ~a 

0 

0.600 
(1524) 

H-----0.010:!:~ 
0.608-0.655 ~-o.oil 

(15.44-16.64) 

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 

SCl77QQY Series/SCl77Q1Y Series 
CMOS VOLTAGE DETECTOR 

evoltage Detector 

eMany Types 

eLow Operating Supply Current 

•DESCRIPTION 

The SCl7700Yseries/SCl7701YSeries are a series of low-power precision voltage detectors, which do not 

require external adjystments. The SCl7700Yseries/SCl7701Yseries 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 SCl7701Yseries is a CMOS output type. Both are 

available in SOT 89 (plastic) packages. 

•FEATURES 

eMany types······························ .. ··············'···See the next page. 

eLow operating supply current .......................... Typ 1.8µA (SCl7700YNA, Voo=3.0V) 

eLow range of operating voltage ....................... Typ 1.2V (SCl7700YNA) 

eTemperature coefficient of detection voltage .... Typ (detection voltage/reference voltage)X0.1 (mV/°C) 

eHysterisis difference······································ Typ detection voltage x 0.05V 
ePackage ...................................................... SOT 89 (plastic) 

•BLOCK DIAGRAM 

esCl7700Yseries 

Voo 
(V1) 

Vss 

VR 
Vo 

eSCl7701Yseries 

Voo 
(Vil 

Vss 

Vo 
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•PIN CONFIGURATION 

0 
Vo 

L _____ _ 
•se111oov series/SCl7701Y series (Ta=25°C) 

Type No. Output mode ~~tection ~ltage ~';,} Operating voltage (V) Operating supply current (µA) 

SCl7700YvA Open drain Nch 0.90 0.95 1.00 0.8 to 5.0 Typ 1.4 (Voo=1.5V) 

SCl7700YAA Open drain Nch 1.00 1.05 1.10 0.9 to 5.0 Typ 1.4 (Voo=1.5V) 

SCl7700YeA Open drain Nch 1.10 1. 15 1.20 0.9 to 5.0 Typ 1.4 (Voo= l.5V) 

SCl7700YNA Open drain Nch 1.85 1.90 1. 95 1.2 to 10.0 Typ 1.8 (Voo=3.0V) 

SCl7700YrA Open drain Nch 3.80 4.00 4.20 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 

SCl7701YcA CMOS 2.10 2.15 2.20 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SCl7701YpA CMOS 2.20 2.25 2.30 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SCl7701YsA CMOS 2.30 2.35 2.40 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SCl7701YEA CMOS 2.50 2.55 2.60 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 

SCl7701YrA CMOS 2.60 2.70 2.80 1.5to10.0 Typ 1.8 (Voo=3.0V) 

SCl7701YRA CMOS 2.70 2.80 2.90 1.5to10.0 Typ 1.8 (Voo=3.0V) 
SCl7701YGA CMOS 2.90 3.00 3.10 1.5 to 10.0 Typ 2.2 (Voo=4.5V) 
SCl7701YHA CMOS 3.10 3.20 3.30 1.5 to 10.0 Typ 2.2 (Voo=4.5V) 

SCl7701YrA CMOS 3.80 4.00 4.20 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SCl7701YMA CMOS 4.00 4.15 4.30 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SCl7701YJA CMOS 4.30 4.45 4.60 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 

SCl7701YKA CMOS 4.60 4. 75 4.90 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SCl7701YLA 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(V1)-Vss 12 v 
Output voltage Vo Voo+0.3 to Vss-0.3 v 
Output current lo 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 time Tso\ 260'C, 1 Os (at lead) -

NOTE) Although this IC has electrostatic protection circuit, damage may still occur if very high electrostatic potentials are 
applied. 
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•ELECTRICAL CHARACTERISTICS 

eSCl7700Y Series/SCl7701Y Series 

Parameter Symbol 

Detection voltage Von 

Operating supply current looo 

Supply (Operating) voltage Voo (V,) 
-

Hysteresis difference LlVon 

Temperature coefficient of Yon VDET(Ta=1rC)-VD[T(Ta=-20'Cl 

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 - YonX0.05* -

Ta= -20-70°C Typ (Von/VR) X 0. 1 

•Voer X 0.04 (Typ) about SCl7700YrAISCl7701YrA/SCl7701YMAISCl7701YJAiSCl7701YKAISCl7701YLA 

eSCl7700YvAl5Cl7700YAA/5Cl7700YsA 

Parameter Symbol Ratings Min Typ Max 

Yoo=0.85Y, Yos=0.5Y, Ta=25°C 0.05 0.40 1. 00 

Output current lo 
Yoo=0.95Y, Y0s=0.5Y, Ta=25°C 0.15 0. 70 1.50 (Nch) 
Yoo= 1.05Y, Yos=0.5Y, Ta =25°C 0.30 1. 00 2.00 

Reference voltage supply VR Ta=25°C 0. 70 0.80 0.90 

Unit 

v 

µA 

v 
v 

mV/°C 

Unit 

mA 

v --I 

Vos: Voltage between drain and source 

•SCl7700YNAISCl7700YTAISCl7701YcA/SCl7701YpA/5Cl7701YSA/5Cl7701YeAl5Cl7701YFAISCl7701YRA/ 

SCl7701YGAISCl7701YHAISCl7701YTAISCl7701YMAl5Cl7701YJAl5Cl7701YKA/5Cl7701YLA 

Parameter Symbol Ratings Min Typ Max Unit 

Yoo=0.95Y, Y0s=0.5Y, Ta=25°C 0.03 0.15 0.50 

Yoo= 1.00Y, Yos=0.5Y, Ta =25°C 0.05 0.22 0.60 
lo Yoo= I .20Y, Yos=0.5Y, Ta=25°C 0.30 0.70 1.50 (Nch) 

Output current Yoo=2.40Y, Yos=0.5Y, Ta=25°C 1.40 2.00 2.30* 1 mA 

Yoo=3.60Y, Yos=0.5Y, Ta=25°C 1.50 2.30 2.60 *2 

lo Yoo=4.50Y, Yos=2.1Y, Ta=25°C 1.7 2.0 2.3 
(Pch) Yoo=8.00Y, Yos=2.1Y, 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 mA about SCl7700YrA, * 2 : 4.00mA about SCl7700rA Vos: Voltage between drain and source 

•Performance Curves 

Vo 

n1 
11 

Vm: RELEASE VOLTAGE 
VoET : DETECTION VOLTAGE 
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•PACKAGE DIMENSIONS 

0.177±0.004 
(4.5±0.1) 
0.071Max 
(l.8Max) 

\0 

..... """ o· .0 
0'-' 

1 2 3 -c~ ....... ,..+--..._ 

i .o.059, i ,o.o5~ i ~ .E 
(1.5) (1.5) ;:;;~ 

C?o o ...... 

/....-n--n---n--..\ ![§ 
0.019Max.j j. ll .I j. :g_::--
(0.48Max) 0.019Max'ci 

0.021Max (0.48Max) 
(0.53Max) 

3-pin SOT89 

unit : inch 
(mm) 

•MARKING 

1-8 

An abbreviation code is printed on SCl7700Y series/SCl7701Y series below, because its package size is very 

small. 

~-- Detection voltage code 

The first code of SUB CODE (Ex. B with SCl7700YeA) 

Series code 

C: CMOS output (SCl7701Yseries) 

D: Open drain Nch output (SCl7700Yseries) 



PF249-02 

SCl771QY Series/SCl7711Y Series 
CMOS VOLTAGE REGULATOR 

evoltage Regulator (Positive Output/Negative Output) 

eLow Operating Supply Current 

•DESCRIPTION 

SCl7710Yseries/SCl7711Ys~ries 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 SCl7710Yseries are positive voltage regulators and the 

SCl7711Yseries are negative regulators. Both are available in SOT 89 (plastic) packages. 

•FEATURES 

eLow operating supply current ................................ Typ 1.0µA (SCl7711YoA) 

esmall temperature coefficient of output voltage ........ Typ 1.8mV/°C (SCl7711YoA) 

eWide range of operating voltage ............................ Max 15V 

eline regulation .................................................... Typ 0.1%/V (SCl7711YoA) 

ePackage· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·······SOT 89 (plastic) 

•SCl7710Yseries/SCl7711Yseries 

Type No. Output voltage Output current Operating current Input voltage Absolute maximum input voltage 

SCl7710YaA 5V Typ 50mA V1 = 7V Typ2.4µA 15V 21V 

SCl7710YoA 3V Typ 30mA V1=5V Typ 2 .OµA 15V 21V 

SCl7711YaA -5V Typ 50mA V1= -7V Typ 1.4µA -15V -21V 

SCl7711YoA -3V Typ 30mA V1= -5V Typ 1.0µA -15V -21V 

*1.5V, 1.8V and 2.2V (output voltage) are under development. 

•BLOCK DIAGRAM 

eSCl7710Y Series 

GND 

RL 

eSCl771 IY Series 

v, 

GND 

RL 

Vo 
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•PIN CONFIGURATION 
eSCl7710Y series 

0 

•ABSOLUTE MAXIMUM RATINGS 
esc1111ov series 

Parameter Symbol 

Input voltage v, 

Output current lo 

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

Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tsol 

8SCl77 I 1 Y series 

Parameter Symbol 

Input voltage v, 

Output current lo 
Output voltage Vo 
Power dissipation (Ta;;>25'C) Po 
Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tsol 

•ELECTRICAL CHARACTERISTICS 
8SCl7710YeA 

Parameter Symbol 

Input voltage v, 

Output voltage Vo 

Voltage tolerance IV1-Vol 

Line regulation 
IJVol 

IJV1·Vol 
Operating supply current looo 
Temperature coeflicient of output voltage Kt 
Load regulation JVo 

1-10 

eSCl7711Y Series 

0 

Ratings Unit 

21 v 

100 mA 

V1+0.3 to GND-0.3 v 

400 mW 

-20 to 70 

-65 to 150 
·c 

260°C, I Os (at lead) -

Ratings Unit 

-21 v 

100 mA 

GND+0.3 to v,-0.3 v 

400 mW 

-20 to 70 

-65 to 150 
·c 

260°C, 10s (at lead) -

Conditions Min Typ Max Unit 

Ta= -20 to 70°C - - 15 v 

V1=7 .OV, lo=IOmA, Ta=25'C 4.75 5.00 5.25 

V1=6.0Vto15V, lo=IOmA. Ta=-20to70'C 4.50 - 5.50 v 

V1=7 .2Vtol5V, lo=50mA, Ta= -20to70'C 4.50 - 5.50 

V1=5.0V, lo= IOmA, Ta= -20to70'C - 0.25 0.35 
V1=5.0V, lo=50mA, Ta= -20to70'C 

v 
- 1.35 1.70 

Ta= -20'C to 70'C (constant condition) - 0.18 - %/V V1=6.0Vto15V, lo= lmAtolOmA 

V1=5.0Vtol5V, Ta=25'C - 2.4 4.8 µA 
- -3.0 - mV/°C 

V1=7V, lmA;:o;10;:;;5omA - 50 - mV 



esc1111ovoA 

Parameter Symbol Conditions Min Typ Max Unit 

Input voltage v, Ta= -20 to 70°C - - 15 v 
V1=5.0V, lo= IOmA, Ta=25'C 2. 85 3.00 3.15 

Output voltage Vo V1=4.0Vto15V, lo=IOmA, Ta= -20to70'C 2.70 - 3.30 v 
V1=5.0Vto15V, 10=30mA. Ta=-20to70'C 2.70 - 3.30 

V1=3.0V. lo= IOmA, Ta= -20to70°C - 0.35 0.50 
Voltage tolerance IV1-Vol v 

V1=3.0V. lo=30mA. Ta= -20to70'C - 1.20 1.70 

Line regulation ILIVol Ta= -20 to 70'C (constant condition) - 0.15 - %/V I LIV1·Vol V1=4.0Vto15V, lo=lmA tolOmA 

Operating supply current looo V1=3.0Vtol5V, Ta=25°C - 2.0 4.5 µA 

Tempntlll! coeffm of output voltage Kt - -1.8 - mV/°C 

Load regulation LIVo V1=5V, lmA;;;;10;;;;3omA - 30 - mV 

esc1n11vaA 

Parameter Symbol Conditions Min Typ Max Unit 

Input voltage v, Ta= -20 to 70°C -15 - - v 
V1= -7.0V, lo= IOmA, Ta=25'C -5.25 -5.00 -4.75 

Output voltage Vo V1= -5.7Vto-15V, lo=10mA, Ta= -20to70'C -5.50 - -4.50 v 
V1= -6.5Vto-15V. lo=50mA, Ta= -20to70'C -5.50 - -4.50 

-·~-

V1= -5.0V. lo= IOmA, Ta= -20to70'C - 0.16 0.20 
Voltage tolerance IV1-Vol v 

V1= -5.0V, lo=50mA, Ta= -20to70'C - 0.80 1.00 

Line regulation I LIVol Ta= -20 to 70'C (constant condition) - 0.1 - %/V I LIV1·Vol V1= -6.0Vto-15V, lo=lmAtolOmA 

Operating supply current looo V1= -5.0Vto-15V, Ta=25'C - 1.4 2.0 µA 

Temperature coefficient of output voltage Kt - 3.0 - mV/°C 

Load regulation LIVo V1= -7V, 1mA;;;;10;;;;5omA - 50 - mV 

eSCl7711YoA 

Parameter Symbol Conditions Min Typ Max Unit 

Input voltage v, Ta= -20 to 70°C -15 - - v 
V1= -5.0V, lo= IOmA, Ta=25"C -3.15 -3.00 -2.85 

Output voltage Vo V1= -3.7Vto-15V, lo=IOmA. Ta= -20to70'C -3.30 - -2.70 v 
V1= -4.5Vto-15V, lo=30mA, Ta= -20to70'C -3.30 - -2.70 

V1= -3.0V, lo= IOmA, Ta= -20to70'C - 0.22 0.30 
Voltage tolerance IV1-Vol v 

V1= -3.0V, lo=30mA, Ta= -20to70'C - 0.70 1.00 

Line regulation ILIVol Ta= -20 to 70'C (constant condition) - 0.1 - %/V 
I LIV1·Vol V1= -4.0Vto-15V, lo=lmAtolOmA 

Operating supply current looo V1= -3.0Vto-15V, Ta=25°C - 1. 0 1.5 µA 

Temperature coeffm of output voltage Kt - 1.8 - mV/°C 

Load regulation LIVo V1= -5V, lmA;;;;10;;;;somA - 30 - mV 
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•CHARACTERISTICS CURVES 
escl77tOYeA 

Vi-Vo 

5.0 1=± 
4o1- 1J;;l .... lZ~IZ,,_.._,__,__-1-1-1--1--1--_._, 

~ 3.0f-+-+--ll'JZ:_,[1,,_lo=50mA•--I-+-+-+-+-+-'-' 
~ 

2.01-+~z+1+1--1-+-+--+-1-+-+---~-1-1 
l 101-1-+-++-+-+-l-l-+-++--lr.i"ic 

50 10.0 15.0 
V1 (V) 

< 
32o~f-+-+-ll-+-+-'-'f-+-l--+-+-+-+­
j' ,_.-+-+-i!-+--<-+-+--+-+-f-+-l-4-

11 
''i"ic 

'0 ~o--'----+-~~5.o-'--'---'----+-1'-o.o-'----'----"-"-1s.o 
V1 (V) 

esc1111ovoA 

Vi-Vo 
5 Of-+--l--+-+-+--1-1-1--1--1--+-+--l-l-I 

4.oH-+-+-++-+-H-+--1--1--l-+-+-

> 
~3.0 lo=lOmA·/,..,H-+-+--1-.+-ol-H .... -t-... 

2oi-+-l,L 

V1 (V) 

3.0 
V1-looo 

2.0 

Il 
10 '~r'lc 

0 50 10.0 15.0 
v, (V) 
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~5.0 .._ 
,;; 

4:_52,L,o-!10,.-!.-o-!10,_-2,!.,o,--.3'.co-+.40,-,5J,,o----;!•0"·~10 
TaCCl 

3.o,-,--,--,--'l"'ooo'l'---T;.>a'-,--~-,----, 

20,1-+-+-f--+--+-l-+--+-

"l'v +-
1.0 _l 
-M-10 0 10 W ~ ~ ~ W ro 

Ta("Cl 

3 5 ,--,-,..-,--'v,,_o-__:T;:.a__,-~-,----, 
f--+--+--l-+-+-+-~:rxlA-

2·:!c20~-""1~0-o!---"10-2,Lo-,J30-4"'0-5Lo--!,60,---d10· 
rar CJ 

30 
looo-Ta 

20 

Jsv t-
10 
-20 -10 0 10 20 30 40 50 60 70 

Ta('Cl 

lo=SOmA 

1.0,l-t--l----l-'-l---l---l--il---l---l-~ 
I 

:r 
20 10 0 10 20 30 40 50 60 70 

Ta('C} 

401---+--+---<-+--+--+-+-+--l 

30 V1=7~:-'." 
lmA~lo-..SOmA 

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

Taf'C) 

I Vi-Vol-Ta 
2.o v,=lv·-+---'-+-j+--1----1-<--J 

l--+--+---<-+10J~f-c=*"""l' ....... -l 

10 b;j....-1-'"".i--F-+--+-+--+-+---l 

F- lo lOmA 
0~-+--+---'--'---'----'--"--'---' 
-20 -10 0 10 

60 

50 

~40 

~30 

20 

10 
-20 -10 0 10 

20 30 40 50 60 10 
Ta("C) 

LIVo-Ta 

-
V1=SV I-

lmA~lo~30mA 

:I 
20 30 40 50 60 70 
Ta('Cl 



esc11111vsA 

Vi-Vo 

-2 Ot-+-JZ].,.__,,]_Y-+-+-+---+-+-+-+-~e~ 

-LOt-+_j_--+-O--+-+-i-+---+--+-+-1---lT'..l'lC 

5.0 IOO -15.0 
V1 (Vl 

< 
3 I.Or--t-t----+-,_,___+-+--t-+-t----+---+-+-+--+-i ] v 

IL 

V, (V) 

eSCl7711YoA 

Vi-Vo 

-5.0 

-4.0 1-: 

~-3.0 lo=lOmA '1J " -2.0 ~ ''j'J:A 
-1.0 JlI I 

"__L2J_" 
50 -100 -150 

V1 (V) 

10 

v 

0 ''.1".lc 
0 -so -10.0 -15.0 

V1 (V) 

> 

_ 55 Vo-Ta 

f--+--+--------l~ +-+---+-~=w~A~ 

- 4 ~"'20--""°'-1-0-----!--o -110-2~0-3'-o -+40-5'°0-160,---,,70 
Ta('C) 

LO!---+---t---------l-+----+--+-1---+---l 

OL-.~----+--1--'---+--+-<--+-~ 
-20 -10 0 10 20 30 40 50 60 70 

Ta(CJ 

-3.5 
Vo-Ta 

(d:lo~A-i 

~-3.0 

" 
-2.5 

-20 10 0 10 20 30 40 50 60 70 
Ta rel 

2.o-----l"'o"'oo,__---"Ta,,__ ___ _ 

LO 
,.._ 

vr-r-
0 I 

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

?: 

IV1-Vol-Ta 

LO v,7_ 5v•-l---l--l--i+-::::p-l---b.-!o= 

.!..-+- ,J50J-+-+-

~0.5 f--+--+--------l-+---+--+-+-i---'----' 
I 

" 
lo= IOmA 

OL-.-+----1--11..--'----L---'-'-----'---~ 
-20 -10 O JO 20 30 40 50 60 70 

Ta('C) 

60 ____ ___;.d=-V"'o'----T_,,a,,__ ___ _ 

401--+---+--1-+-i--+--1--'---+---l 

1 ~2~0--_,_1_0_0'--'-10--2Lo-130_4Lo-1so'--'-60---'10 
Ta("C) 

LO v,I3v+-i-+---+-----l----T_,__T___,_ __ r:::::1~ 

1-F-l ~--i--j 
o.51---J----1-----1------1---+-T-+-~T1---~ 

-20 - 10 0 10 20 30 40 50 60 70 
Ta CC) 

SO•i----!---l--1-----1----l----l--l----l--I 

> 40"----+--'--L---1-----L--'-"----'---­_, 

> 30·~-1--1--1-+-+-f-+-+-

20•>---+----1--'-----1----l--1--Yi"' -5v­
lmA;;;;to~30mA 

IO 
20 10 0 10 20 30 40 50 60 70 

Ta('C) I 
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•PACKAGE DIMENSIONS 

•MARKING 

0.177±0.004 
(4.5±0.1) 
0.071Max 
(1.8Max) 

0.0 ~ 
...... '<t" 
o· .0 
o~ 

1 2 3 - c:-~-+--~ 
i 0.059, i 0.05~ i ~ .=: ~ 

/n<i.•Jn<t.•JJl[~ H~d-~---B~H 
0.019Max .• j j. I I I I ~__=: t= =t 
( 0.48Max) -l--J--0.019Max ci 

0.021Max (0.48Max) 
(0.53Max) 

3-pin SOT89 

unit : inch 
(mm) J 

An abbreviation code is printed on SCl7710YSeries/SCl7711YSeries below, because its package size is very 

small. 

B: 5V/-5V, D: 3V/-3V 

Series code 

P : Positive voltage regulator, N : Negative voltage regulator 

1-14 



PF207-01 

SCl7660C 
CMOS DC/DC CONVERTER 

e95% Typical Power Efficiency 

eooubled Output Voltage 

evoltage Conversion (Positive-Negative) 

•DESCRIPTION 

The SCl7660C 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 

eHigh performance with low power dissipation 

esimple conversion of Voo(+5V) to -V,(-5V), +2V1 

(+10V) 

eoutput current ························30mA.Max (Voo=5V) 

ePower conversion efficiency · · · · · · 95% Typ 

ecascade connection (two device connected Voo=5V, 

Vo= -10V) 

eLow power······························ Ideal for dry cell 

battery 

eon-chip CR oscillator 

ePackage··· ·· · · ·· ··· · ·· · ·· ·········· ·· · · ·8 pin DIP (plastic) 

•VOLTAGE RELATIONS 

Vee 
( + 5V) ••••••• Voo=OV 

1st side GND ·-··--- V1= -5V---'---

•BLOCK DIAGRAM 

~--'--0 .. -<> .,.. ~I 
g~g CR Oscillator 

v, Vo 

2nd side 

(-5V) ·····-·Vo=2V1= -10v----'--

•PIN CONFIGURATION •PIN DESCRIPTION 

Pin Name Pin No Functions 

NC 08 V1 
OSC2 2 7 Vo 

OSCI 3 6 CAP! -

Voo 4 5 CAP!+ 

OSGI 3 
Oscillation resistor connection terminal 

OSC2 2 

Voo 4 Power supply tenminal (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 

V1 8 Power supply terminal (negative, system supply GND) 

1-15 
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•ABSOLUTE MAXIMUM RATINGS (Voo=OV, Ta=25°C) 

Parameter Symbol Ratings Unit 

Input voltage V1 -10.0 to 0.5 v 

Output voltage Vo -20.0 to V1 v 
Power dissipation Po 300 mW 

Operating temperature T opr -30 to 85 °C 
1----------------------+--------t----------------------r------l 

Storage temperature Tstg - 65 to 150 °C 

Soldering temperature and time T sol 260°C, 1 Os (at lead) 

•ELECTRICAL CHARACTERISTICS 

Parameter Symbol Conditions 

Input voltage v, 

Output voltcige Vo 

Booster current consumption lopr RL =co, Rosc=lMQ, V1= -5V 

Stationary current IQ RL =CO, V1= -SV 

Output impedance Ro lo=lOmA, V1= -5V 

Booster power conversion efficiency Pett lo=5mA, V1= -5V 

Input leakage current lu OSC1 terminal, V1= -8V 

Oscillation frequency lose Rosc=lMQ, V1= -5V 

•RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions 

VsTAI 
Rose= 1MQ, CL/C2~ 1/20 • 1 

Booster start voltage 
C2;;;; lOµF Ta=-20 to 85°C 

VsTA2 Rose= 1 MQ 

Booster stop voltage VsTP Rosc=1 MQ 

Output load resistance RL 

Output current lo 

Oscillation frequency lose 

External resistance for oscillation Rose 

Capacitor for booster Ci. C2. Ca 

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

-8.0 

-16.0 

-

-

-

90 

-

16 

Min 

-

-

-1.2 

RL min *2 

-

10 

680 

3.3 

(Voo=OV, Ta=-30to85°C) 

Typ Max Unit 

- -1.2 v 

- - v 

40 70 µA 

- 2.0 µA 

80 120 Q 

95 - % 

- 2.0 µA 

20 24 kHz 

(Voo=OV, Ta= -30 to 85°C) 

Typ Max Unit 

- -1.2 v 

- -2.2 v 

- - v 

- - Q 

- 30 mA 

- 30 kHz 

- 2000 kQ 

- - µF 



Recommended circuit in low voltage operation 

ll<Dl (VF(IF= lmA) ,,;o.6V) 

•TYPICAL PERFORMANCE CHARACTERISTICS 

l lOK lOOK 680K IM IOM 
Rose (Q) 

Fig. 1 Oscillation Frequency (fosc) vs. 
External-Resistance (Rose) 

0 I 
f-~a-25'C 

V1= -SV 

-5 ...::: 
~ v 

~ ..-1 

-10 -
-15'--~.L-~.,._~_,..._~--"'~-" 

0 10 20 30 40 50 

lo (mA) 

Fig. 4 Output Voltage (Vo) vs. 
Output Current (lo) 

26~~~~~~~~~~ 
25H-++++-t-1H-+++-+-+-l-++-+-I 
24H-++++-t-1H-++++-+-H-+-H 
23>-+-++-+-+-HH-++-+-+-+-l-+-+-H 
22>-+-++-+-+-HH-++-+-+-+-l-+-+-H 
21 H-++-+-+-HH-++-1-+-+-V1 = - SV 

2o~:ttt::t:l:ti:l:tttt~~ 19H V1 -~ 

~ ~~~;j;;!;;j;;;t~~:l::j:'$:j=f:~tt:1 
16H-++++-t-1H-++-t-t-+-l-+-+-H j ~~ H-++++-t-1H-++++- 'V1 = - l.5V 

135ftHim!Hm 12 
11 
10H-++-t-t-t-1H-++-t-t-+-H-+-H 
91-+-++++-+-<H-++-+-+-+-l-+-+-H 
a~~~~~~~-+-~~ 

-30 0 50 100 150 

Ta ('C) 

Fig. 2 Oscillation Frequency (lose) vs. 
Temperature (Ta) 

o~~--.--,.--,.--,.--,.--,.--,.--, 

_ 1 Ta= 2s·c -+--+--+--+--+--+-_, 
Vi= -2.0V 

-2f-l-+-+-+--+-+-t-11--1r-lr---:I 
~ -3 HHH--t-c::±;;:4--t-f::::.+--i 
~-·1---1'~.i-~1-_,i--+-+-+-t-+--I 
-5~~~--+--+-+--+--+--1--j 

-6~~~~~~~~~~ 

0 1 2 3 4 5 6 7 8 9 10 

lo (mA) 

Fig. 5 Output Voltage (Vo) vs. 
Output Current (lo) 

~ 3 

c 
E 
" 2 
"' 

0 

_JSTA2 
--- VsrAt 

I 
I 

I 
I 

\ 
I 
I 
I 

'-~~ 
r-t-1 

1 1.5 2 3 4 5 6 

V1 (V) 

1234567 

V1 (V) 

Fig. 3 Booster Current Consumption 
(lopr) vs. Input Voltage (V1) 

300 ~H-H-+++++-+-t-1_, 

3 2ool:t~tl:tl:::t:::t::t1::t1~ 
0 

"' 

Ta= 25'Ct-++++-+-+-<-< 
0o 1 2 3 4 5 6 7 

v, (V) 

Fig. 6 Output Impedance (Ro) vs. 
Input Voltage (V1) 
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_L 100 

lZ 90 

1'/ 80 

70 Ta=25"C _1L: ~·u 70 
:§ 60 Vi= -5.0V --~ "60 -. 

.L.J ~ 
Q.
• 50 iz: 50 -

40 L l1N 40 -= 

:~ ~ :~ 
1~ rz:: 10 

0 10 20 30 40 so0 

lo. (mA) 

Fig. 7 Power Conversion Efficiency 
(Pen)/lnput Current (11) vs. 
Output Current (lo) 

100 lo-
90 0.5mA 
lo-lm~ 

BO lo-2mA 

70 

L ....... 
§ 60 

lo=J. • 50 
Q. 

40 

30 
V1= -1.SV 

20 

10 

~Ql 104 10:. 106 

lo (Hz) 
Fig. 10 Power Conversion Efficiency (Pett) 

vs. Oscillation Frequency (lose) 

100 EE:H=-r-r-r-.-.-r-,...-,r-i 40 

90 H-t-_,,..~j-....-1--::!p,-,, t-;H 36 

80 1-,+-,l--+,-+-+-""'"r--c-l-+-I 32 

70 T~=25'C t--......., 28 
V1= -2.0V 

~ 60H--+-+-+-4>-+-+-+-+--124 ~ 

- ~ Q.~ 50 >-+--+--+--+-+--+-+--._...,171 ........ 20 -

40 r 16 -= 

Fig.8 

30 ,y 1, 12 
20 J£.J 8 

10 Jd7I 4 

0 i.d" 
0 l 2 3 4 5 6 ·7 8 9 io0 

lo (mA) 
Power Conversion Efficiency 
(Pen)/lnput Current (Ii) vs. 
Output Current (lo) 

loo~--..,.----,----, 

lo-2mA 

go lo 5mAL 

BO lo-lOmA ~ 
70 ?... .::::::.. 

~ 60 lo=20mA lo-30mA 
50 

~ 40f----+----+-----1 

30 !----+----+----< 
V1= -5.0V 

2of----+----+-----1 

101-----+----+----1 

0103 104 10:. IQ6 

lose (Hz) 
Fig. 9 Power Conversion Efficiency (Pe1t) 

vs. Oscillation Frequency (lose) 

•CIRCUIT DESCRIPTION 

• C.R Oscillator 

The SCl7660C contains a C-R oscillator for internal 

oscillation. It consists of an external resistor Rose 

connected between the OSC1 pin and OSC2 pin. 

O!JCI 

OSC2 

Rose 
oscd-JUUl _ External clock 

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. 

sv 

1-18 

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

external smoothing capacitor between V1 and Vo. 

!Mil 

6 

1-------l 4 5 

IOµF 

Vo= -IOV 
(2V1) 

Vee 1 
(+5V)TVoo=OV_J_ 

GND -+-Vi= -5V 
I 

(-5Vl +vo=2V1= -1ov---"'--
1 

Typical doubled voltage relations 



•EXAMPLE OF APPLICATIONS 

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

5V 

IMQ 
2 71-----~ 

3 

4 5 4 5 + 

Vo= -IOV Parallel Connection 

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

Voo=OV 

IMQ 
2 

3 

7 

6 

4 5 

+ 

Cl - + 

IOµF 

Vo=3.8V Positive Voltage Conversion 

•Cascade Connection (Cascade connection of SCl7660 further increase the output voltage. Note, however, 

that the cascade connection increase the output impedance.) 

5V 
Voo =V1= -5V 

IOµF 

Voo (OV) 

V1 (-5V) _L±_ -~-Voo'----
Vo (-IOV) +-v,'__L l_ 

1 vo (-1svJ 
I 1st side 2nd side 

V1= -5V 

Vo= - !DV=V,' Vo= -15V 

Cascade Connection 
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•Negative Voltage Conversion+Positive Voltage Conversion (This circuit produces outputs of -1ov and 

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

Voo=OV 

5V 

IMQ 

V1= -5V 

•PACKAGE DIMENSIONS 

1-20 

0.382Max 
(9.7Max) 

O.lOQ±O.OlO 
(2.54±0.25) 

4 

0.051 
(1.3) 

0.018±0.004 
( 0.46±0.l) 

1 

0.300 
(7 62) 

0.300-0.355 
(7.62-9.02) 

J +0.001 
0.010-0.0004 

lo.25 ':881) 

Negative Voltage Conversion+ 
Positive Voltage Conversion 

8-pin DIP 

unit: inch 
(mm) 



PF11 Q-05 

SCl7661C/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 -1 BV) 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 
eHigh performance with low power dissipation 
esimple conversion of V1N (-5V) to I V1N I (+5V), 

2 I V1N I (+10V), 2V1N (-10V) or 3V1N (-15V) 
eon-chip output voltage regulator 
ePower conversion efficiency - Typ95% 

OSC1 

OSC2 

•Temperature gradient for LCD power supply - 0.1%/°C, v,N 

0.4%/°C or 0.6%/°C cA•t-

ePower off by external signals - Stationary current at CAPH 

power off - Max 2µA 
ecascade connection - two device connected: 

V1N =-5V, VouT =-20V 
eon-chip C-R oscillator 
ePackage················· SCI7661 C · · · · · 14-pin DIP (plastic) 

SCI7661 M · · · · · 14-pinSOP(plastic) 

•PIN CONFIGURATION •PIN DESCRIPTION 

Terminal No. 
Voo 

CAP2-

CAP2T 

' 
)---Booster-_,_ __ ,Regula1or----; 

Functions 

TC1 

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

CAP1- OSC1 

CAP2+ OSC2 

CAP2- Poff 

TC1 RV 

TC2 Vreg 

v,. VouT 

The same pin configuration in 
DIP and SOP 

CAP2+, CAP2-
TCl, TC2 
V1N 

VouT 
Vreg 
RV 
Poff 
OSC2, OSCl 
Voo 

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) 
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•ABSOLUTE MAXIMUM RATINGS (Voo =OV) 

Ratings 
Remarks Parameter Symbol Min Max Unit 

Input supply voltage V1 -20/N 0.5 v N = 2 : Doubler 
N = 3:Tripler 

VIN-0.5 0.5 v OSC1, Poff 
Input terminal voltage v, 

VouT-0.5 0.5 v TC1, TC2, RV 

Output voltage Vo -20.0 v 

Allowable loss pd 300 mW 

Operating temperature Topr -30 85 oc Plastic package 

Storage temperature T stg -55 150 oc 

•ELECTRICAL CHARACTERISTICS (Voo=OV, V1N=-5V, Ta=-30to85°C) 

Symbol 
Ratings 

Parameter 
Min Typ Max Unit Conditions 

Input supply voltage VI -6.0 -1.2 v 

Vo -18.0 v 

Output voltage 
Vreg -1a -2.6 v AL =oo, ARV= 1Mn, 

Vo= -1av 

Regulator operating voltage VouT -1a.o -3.2 v 

Sooster current consumption lopr1 60 100 µA RL=OO, Rose =1Mn 

Regulator current 
lopr2 5.0 12.0 µA 

AL= 00,RRV=1M.i1 
consumption VouT = -15V 

Stationary current Ia 2.0 µA TC2=TC1 =VouT,RL=OO 

Oscillation freq_uency fosc 16 20 24 kHz Rose= 1Mn 

Output impedance ROUT 150 200 n louT = 10mA 

Booster power conversion 
Pelf 90 95 % louT = 5mA efficiency 

Regulated output voltage '1Vreg 
0.2 %/V -18V <VouT <-av, fluctuation '1VOUT •Vreg 

Vreg =-av, AL= oo, Ta= 25°C 

Regulated output load D.Vreg 
5 n 

VouT= -15V, Vreg = -aV, 
fluctuation lllouT Ta= 25°C 

O<louT <10mA, TC1=Voo 

TC2 = VouT 

Regulated output saturation 
RSAT a n 

RsAT= LI (Vreg -VouT)/lllouT 
resistance O<louT <10mA, RV= Voo, 

Ta= 25°C 

VRVO -2.3 -1.5 -1.0 v TC2 =VouT, TC1 =Voo, Ta= 25°C 
Reference voltage VRV1 -1.7 -1.3 -1.1 v TC2 =TC1 = VouT ,Ta=25°C 

VRV2 -1.1 -0.9 -0.8 v TC2 =Voo. TC1 =VouT, Ta =25°C 

CTO -0.25 -0.1 -0.06 %/oC CT= IVreg(50°C)l-IVreg(0°C)I 

Temperature Gradient CT1 -0.5 -0.4 -0.3 %/°C 
5o·c-o·c 

CT2 -0.7 -0.6 -0.5 %/oC x 1 
1Vreg(25°C)I 

x 100 

Input leakage current IL 2.0 µA Poff, TC1, TC2, OSC1, RV pins 
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•RECOMMENDED OPERATING CONDITIONS (Ta= -30 - as0 cl 

Parameter Symbol 
Ratings 

Unit Remarks 
Min Max 

VsTA1 -1.2 v Rose= 1Mn,c, ?o 10µF *2 

Booster start voltage CL/C,,,; 1/20, Ta= -20to85°C 

VsTA2 -2.2 v Rose =1Mn 

Booster stop voltage VsTP -1.2 v Rose = 1 Mn 

Output load resistance RL AL min *3 n 

Output load current louT 20 mA 

Oscillation frequency fosc 10 30 kHz 

Extarnal resistance for 
Rose 680 2000 kn 

oscillation 

Capasitor for booster C1, C2, C3 3.3 µF 

Regulated output adjustable 
RAv 100 1000 kn 

resistance 

*1 Voo =OV 
*2 Recommended circuity in low voltage operation *3 RL min depends on input voltage as shown below. 

is shown below IV1N =-1.2V--2.2V) 

Re 

D, (VF (IF= 1 rnA) ~0.6V) 

•PERFORMANCE CURVES 
1000 26 

25 ,. 
23 
22 
21 
20 
19 

" 18 
17 _, 16 
15 
14 
13 
12 
11 
10 

9 
8 

_J,}, 
---- VsTA 1 

Cc 

I 
I 

11\ g 3<--4-1----l-__L_L-I-~ 
\\ 
II 

"21-~1 ~1 --l-__L-1--1-~ 

"' ,, 
\ \ \ 

<t~ Double 
0 L__L--l _ __L_L-1--' 

1 1.5 2 3 4 5 6 
V1N (V) 

150 ~-T;~,-,-J~c-J~o-.J~.o-,-J~~~ 
f++-+-+-H-+-+-+-+++-V1N ~-sv 

1-++-+-+-+-+-+-+-+-+-++-IV ,,. "'-JV 

l-+-+-++-l-+-+-+-+-1-++V ,,. ~ - I SV 

!OK 680K1M rnM -30 0 50 
T 3 f"CJ 

100 150 1 2 3 4 5 6 7 
VIN(V) 

Rose h1l 

Fig. 1 Oscillation frequency tfosc) vs. 
External· Resistance (Rosel 

V1N'" -5V 

-5 >------+---1--->----"'--..+--.L.­

v 

-10 '""""°-'----<--'OO'.Oo"':.:"'1''j..__2~l2'IL-2-.j__~ 
Vrrople 

-15 z 
Fig. 4 

::r 
10 20 30 40 50 

lour (mAJ 

Output Voltage (Vour) vs. 
Output Current (I OUT) 

Fig. 2 

Fig. 5 

Oscillation Frequency Uosc) vs. 
Temperature (Ta) 

iour!rnA) 

Output Voltage (VouT) vs. 
Output Current (I pur) 

Fig. 3 

Fig, 6 

Input Voltage (V1N) vs. Booster 
Current Consumption Uopr1) 

3001-l-++ll--l-+-l-l-+++-1-+-

1001-1-l-+++'l--<-+oouble 

O'-'-"-"--"--"--'--'-"-"-"--'--"-'--' 
0 1 2 3 4 s 6 7 

V1N (V) 

Output lmpedance(RouT) vs. 
Input Voltage (V1N) 
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Fig. 7 Power Conversion Efficiency 
( Peffl II nput Current (I 1N} vs. 
Output Current (I OUT} 

lOQ 101.JT"' 

90 0.SmA 

ao l~A.::d 
lour = 

70 2mA 

60 2 
! SO IO!JT ;bA 
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10·1 104 10~ 10~ 
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fig. 10 Power Conversio~ Efficiency (Pett) 
vs. Oscillation Frequency (fosc, 
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Fig. 13 Regulated Output Saturation 
Resistance (RsAr} 1Vr8 g- VouTJ - louT 

fig. 8 Power Conversion Efficiency 
(Peff}/lnput Current (llN} vs. 
Output Current Uouy} 
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Fig. 11 Output Voltage (Vreg} vs. Output 
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Fig. 14 Output Voltage (Vregl vs. 
Temperature (Ta} 
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: 2J _:::::::: 
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Fig. 9 
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Power Conversion Efficiency 
(Poff} vs. Oscillation Frequency 
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Fig. 12 Output Voltage (Vregl vs. 
Output Current UouTl 

•CIRCUIT DESCRIPTION 

• C-R Oscillator 
The SCI7661C contains a C-R oscillator for in· 
ternal oscillation. It consists of an external 
resistor Rose connected between the OSC1 pin 
and OSC2 pin. 

0:1JS1. 

OSC2 

Rose 
oscJ-MJl External Clock 

OSC2 Open 

C-R Oscillation External Clock Operation 

• Voltage Converters 
The voltage converters double/triple the input supply voltage (V 1N ) using clocks generated by the 
C-R oscillator. Voo =OV --~----~--
Vee 1 

l+SV):Voo ~ov -1 

GND --:-- V1N =-5V ---'----
! 
I 

(-5V} --+--CAP2-=2V1N =-10V----....L.-
' 

Typical Doubled Voltage Relations 
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VIN =-5V --~---

VouT=3V1N =-15V-----_,_ __ _ 

T~pical Tripled Voltage Relations 



• 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. 

e Temperature Gradient Selector Circuit 

VooA-----
Poff ._ ___ _JI 

RV6------

Vreg 6-------' 

Voltage Regulator 

The SCl7661C provides the Vre9 output with a temperature gradient suitable for LCD driving. 

e Temperature Gradient Assignment 

Pott TC2 TC1 Temp. Gradient Vreg Output CR oscillation Remarks 

1 (Vool L (Vour) L (Vour) -0.4%/°C ON ON 
1 L H (Voo) -0.1%fC ON ON 
1 H (Voo) L -0.6%/°C ON ON 
1 H H -0.6%/°C ON OFF Cascade connection 

0 !V1NI L L - OFF (Hi-Z) OFF 
0 L H - OFF (Hi·ZI OFF 
0 H L - OFF (Hi·Zl OFF 
0 H H - OFF (Hi·ZI ON Without regulation 

NOTE: The potential at Low level is different between the Pott pin and the TCl /TC2 pin. 

•EXAMPLE OF APPLICATIONS 
• Voltage Doubler and Tripler 

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

sv 

V11. K-5V 

Voltage Tripler 

• Parallel Connecti n 
Parallel connection of n circuits can reduce 
Rout to about 1/n, that· output impedance 
Rout can be reduced by connecting serial con­
figuration. A single smoothing capacitor C3 
can be used commonly for all parallely con­
nected circuit. 
In parallely connection, a regulated output 
can be obtained by applying the regulation 
circuit to only one of the n parallely con­
nected circuit. 

• Cascade Connection 

• Voltage Tripler + Regulator 
Vre9 output is given a temperature gradient, 
after boosted output Vour regulated. In this 
connection, both Vour and Vreg can be 
taken out at the same time. 

sv 
ARV ~ 
1ookn 
-1Mn 

>-===--'---<'>v,llfl~-av = 

V1N =-5V =~VVFIV 

Tripler + Regulator 
~-0.4%/°C selected as temperature gradient) 

Parallel Connection 

• C4 

RR~T10,,.F 
too kn 
-1Mn 

Cascade connection of SCI7661C (by connecting V1N and Vour of one stage to Voo and V1N 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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r 
V1N=-sv' 

• Positive Voltage Conversion 
The input voltage can be doubled or tripled toward the 
positive side. (In the doubler configuration.capacitor 
C2 and diode 03 are disconnected and the diode 03 
shorted at tlfe both ends.) In this case, however, the 
output voltage decrease by VF (forward voltage). 
For example Voo =OV, V1N =-5V and VF=0.6V, then 
VouT =10V-3 x 0.6V=8.2V (if doubled, 5V-2 x 0.6V= 
3.8V) 

VDD'"0V 

5V 

V1N=-SV 

.... , 

Serial Connection 

Ro1c 
1Mn 

Positive Voltage Conversion 01, 02, 03: Shottky 
diodes with small VF are .recommended. 

e Negative Voltage Conversion + Positive 
Voltage Conversion 
This circuit produces outputs of -15V and 
+8.2V from the -5V input. Note thatthis 
configuration causes higher output impedance 
than In a single fl.inction. (negative or positive 
voltage converter). 

Negative Voltage Convertion + Positive Voltage Conversion 

e Changing the Temperature Gradient through Use of External 
Temperature Sensor (Thermistor) 
The SCI7661C has a temperature gradient selector circuit in its 
regulator. It selects any one of the three gradients: -0.1 %/°C, 
- 0.4%/°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 
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14-pinDIP 

unit : inch 
(mm) 

Rp 

v •• , 

Example of Change of Temper~ture Gradient 

14-pin SOP 

unit : inch 
(mm) 



PF219-03 

SED3064F 
CMOS axe ANALOG SWITCH ARRAY 

eLow ON state resistance 

eeuilt-in address decoder and 

control memory for switches 

•DESCRIPTION 

The SED3064F is a CMOS LSI 8 x 8 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 8X8 array. Any one 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 

ea x 8 analog switch array 

eLow "ON" state resistance .. ······················125!2 Max at Voo-VEE=10V 

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

Voo-VEE=13V 
(On any junctor or line) 

eBuilt-in address decoder and control memory 

eseparated power supply for switch array and logic circuit. 

e"ON" resistance allowance ·· .. ···················25!2 (Max) 

ePackage················································48-pin QFP (plastic) 

•BLOCK DIAGRAM 

0706050403020100 MR 

Voo 

v,, 
v .. 

Al'. I i 
AO 

axe !!' 

Al i! Control Memory ~ 
A2 ~ ] 

J7 J6 JS J4 J3 J2 JI JO 

axe 
Analog Switch 

Array 

LO 

LI 

L2 

L3 

l4 

LS 

l6 

L7 
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•PIN CONFIGURATION . 

•PIN DESCRIPTION 
AO to A2 
AE 
MR 
DO toD7 
JO to J7 
LO to L7 
Voo 
Vss 
VEE 
NC 

•ABSOWTE MAXIMUM RATINGS 

Parameter Symbol 

Voo-Vss 

Supply voltage Voo-VEE 

Vss-VEE 

Input voltage V1 

Power dissipation Po 

Operating temperature Topr 

Storage temperature T st1 

Soldering temperature and time Tsol 

•ELECTRICAL CHARACTERISTICS 
•DC Electrical Characteristics 

Parameter Symbol 

Supply voltage 

Digital Voo-Vss 

Analog VDo-VEE 

On state resistance RON 
Difference in on state 

6.RoN 
(resistance ~ any sllitches) 

Input/Output off state leakage cunent loFF 

V1L 
Input voltage 

V1H 

Quiescent device current IQ 

1-28 

Pin Symbol Pin Symbol 
No. No. 

I MR IS DS 

2 NC 14 D2 

s J\E 15 DI 

4 v •• 16 DO 

5 NC 17 NC 

6 NC 18 NC 

7 D7 19 NC 

8 D6 20 NC 

9 D5 21 L7 

10 D4 22 L6 

II NC 23 L5 

12 NC 24 L4 

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

Pin 
No. 

25 

26 

27 

28 

29 

so 
SI 

S2 

SS 

S4 

S5 

S6 

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 

-0.3 to 7 

-0.3 to 16 

-0.3 to 16 

Vss-0.3 to Voo+0.3 

VEE-0.3 to Voo+0.3 

250 

-40 to 85 

-65 to 150 

260"C, 1 Os (at lead) 

Symbol Pin Symbol No. 

LS S7 NC 

L2 S8 NC 

LI S9 J4 

LO 40 J5 

NC 41 J6 

NC 42 J7 

NC 43 NC 

NC 44 Yoo 

JO 45 AO 

JI 46 Al 

J2 47 A2 

JS 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 ±100 nA 

- - 1.5 v 
8.5 - - v 
- 0.1 10 µA 



Parameter Symbol Conditions Min Typ Max Unit 
Maximum current through 
cross point switch I Max - ±8.0 - mA 
Switch input capacitance C1L Vin=OV - 100 - pF 
Switch output capacitance CoJ Vin=OV - 110 - pF 
Feedthrough capacitance C1os Vin=OV - 0.2 - pF 
Digital input capacitance C1N Vin=OV - 5 - pF 

•AC Electrical Characteristics (Voo=5V, Vss=OV, VEE= -5V, Ta =25'C Unless Specified) 

Parameter Symbol Conditions Min Typ Max Unit 

Vis=5V(P-P) 
Voo Vss 5V - 0. I -Voo-VEE= 13V 

Sine wave response 
RL=IOkO Voo Vss=5V - 0.2 - % (Distortion) Voo-Vu=10V 

fin= I kHz Voo-Vss-5V 1.0 Voo-VEE=5V - -
Maximum frequency responce 

fMax 
Vis=5V (P-P) 

(Channel "ON" ) (1-0) 
RL=lkQ - 40 - MHz 

(Sine wave input) (Vo/V1) dB= -3dB 

Feedthrough 
Vis=5V (P-P) 

(Channel "OFF") fin=IMHz - -40 - dB 
RL=lk!l 

fin= I MHz - -40 -
Crosstalk between any fin=3.4kHz dB 
two channels - -90 -

RL=lkQ 
Propagation delay time Switch "ON" 
signal input to signal 

tps 
CL =50pF - 10 - ns output RL=IOkO 

(Jn'-Ln) t,=tr=20ns (input signal) 
Tum "ON" propagation delay 

tPLH 
CL =50pF 

data input to signal output RL = 10kQ - 120 400 ns 
(On - Jn or Ln) tPHL t,=tr=20ns (input signal) 

Aditess enable to signal output CL =50pF 

(AE - Jn or Ln) tPAE RL =10k0 - 150 600 ns 
t, =tr= 20ns (input signal) 

M"mun addlllSS enable pulse llidth tAE - 30 80 ns 

Minimum Address to AE tsA 0 50 80 ns 
set up time Data in to AE tso 0 50 80 ns 

Minimum Address to AE thA 0 50 80 ns 
hold time Data in to AE tho 0 50 80 ns 

Memory reset time tMR 
CL =50pF 

- 100 380 ns RL=l k!l 

Memory reset recovery time tMRR 
CL =50pF - 200 380 ns RL =I k!l 

•Timing Chart •AC Electrical Measurement Circuit 

>---....----<:>Jn or Ln 

Switch 
c, (n=O. ···• 7) 

Control -t---tX>-+-<o>-­
Slgnal 

I 
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•DESCRIPTION FOR MECHANISM 

eAddress 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 "O"·causes the cross point to turn"OFF". Since the ADDRESS LINE 

(Ln, n=O to 7) is corresponding to Analog Switch Array output. JO-LO is turned on by seleC:ting 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 Al AO LINE D7 D6 D5 D4 D3 D2 DI 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 
------ ----- ------------------- -------------- --------------------------------------------------- --------------------------------------------------

L L L L L LO d7 d6 d5 d4 d3 d2 di dO d7 d6 d5 d4 d3 d2 di 

L L L L H LI 

L L L H L L2 

L L L H H LS 

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 =O to 7): Data (either "1" or "0") 

•Control Memory 

1-30 

When the previous decoded output is fixed to high level, Dn (n=O to 7) the INPUT DATA is read in. 
''1" written into INPUT DATA turns the corresponding crosspoint switch "ON" while "Q" 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". 

Do 

Decoded 
Output 

MR 

l--+-...:_---1 Level 
Memory Shilt 

Circuit 

Vss System 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 JS J4 J3 J2 J 1 JO 

•PACKAGE DIMENSIONS 

0.772:t0JHI 
(19.6:1:0.4) 

0.551 
(14.0) 

Transmission Gate 

48-pin QFP 

unit: inch 
(mm) I 
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•PERFORMANCE CURVES 

e 
~ .. 
I 
~ .. 
J 

200 

1001--r- !"--
1--t-b-
f-+-::!---F""t"-t-1-l""''l"":::P"i +95'C 

t:lJ::E:EEt~=!=l~ +2
S'C -25'C 

°-s o s 
V~ : Input Signal Voltage (V) 

RoN (Voo=5V, Vss=OV, V.,= -5V) 

o'---_~,.-~,-~,.---~~-~., 

Ta ("C) 
TPLH,PHL. TPAE Temperature Characteristic 

(Voo=5V, Vss=OV, Vu= -5V) 

2001--+-+--+--+-tf--f--t-+-+---! 

I 
~ IOOf--Y~ 

>-+-+--+--+-+---<~+-+--+r---1 :::~ 

•'--~~~~~---<-~~~~ 

0 • 

Vis : Input Signal Voltage (V) 
Roo (Voo=5V, Vss=V.,=OV) 

'"'l---+--+--1µ::-h,.:::--::J-----i 
_.i.-g ,..,~i.-----=-1-"'::::_l---+~~1--~~ 

! t~l---t--+--+---+-------1 

~ 100~-r--r-::=:J::J:r.;;::f::;:;:;;::::::i 
i---+--r ool---t--+--+---+-------1 

o'---~-~-~--~-~ 
-25 0 25 60 95 

Ta ('C) 

TMR, TuRR Temperature Characteristic 
(Voo=5V, Vss=OV. Vu= -5V) 



•DESCRIPTION 

PF186-03 

SEA7000H 
MOS AREA IMAGE SENSOR 

e213-inch Size Solid State Imaging Device 

e244 (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 
ePhoto elements····· ·244 (horizontal) x 244 (vertical) ePeripheral circuits supported by dedicated 

eResolution · · · · · · · · · · · · ·· · ·· ·· · ··180 TV lines (horizontal) synchronization control LSI 
x 180 TV lines (vertical) eHighly resistant to vibration and shock (operable 

eLow voltage operation (7V) and low power under vibration) 
consumption (70mW) ePackage · · · · · · ·· · ·· · · · · · · · ·20-pin DIP (ceramic) with 

eBlooming suppressed by special technology optical glass 
eught-receiving area··················8.8 mm x 6.6 mm 

•BLOCK DIAGRAM 

CLH1 CLH2 HIN HS HWELL HOUT 

-l-;:::i=i======+:i=-------6v10Eo 

H1 H2 

PHOTO 
ELEMENTS 

PHOTO ELEMENT 

').' i ..C:rrij 

l i Oij ._ __ :.J 

SUB GWELL 

~---<'> VOUT 

>-----n VWELL 
V2 

V244 

VIN CLV1 CLV2 VS 

•CIRCUIT CONFIGURATION 
The SEA7000H consists of three blocks: 
photo element (photo diode cell) block, 
horizontal shift register block, and vertical 
shift register block. 
ePhoto 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. 

eHorizontal 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 . 

evertlcal shift register block 
The vertical shift register block consists 
of 244 bit shift registers. The output of 
each bit becomes the scanning line Vi. 
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•PIN CONFIGURATION 

SUB 1 ... 

GWELL 2 
NC 3 
NC 4 e NC 5 .... 
VIN 6 8 
CLVI 7 ::c 
CLV2 8 

VS 9 

VWELL 10 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

~~~~·~::~i:r~!~~ input) • 1 VH 
!ermoniif v0J.:ta11e 
(Vertical S .. R. input) •2 Vv 
Terminal voltage _iVideo bias) Vv10EO 
Operating temperature Topr 

Storage temperature Tstg 
Soldering temperature/time /sol 

*I : H1N, CLHI, CLH2 •2: V1N, CLVI, CLV2 

•ELECTRICAL CHARACTERISTICS. 

eRecommended Operating Conditions 

Parameter Symbol 

Horizontal Clock frequency . fctH 

Vertical clock frequency fctv 
High level input voltage VHsH,VvsH 
Low level input voltage VHSL,Vvst 
GWELL voltage VGWELL 
SUB voltage Vsue 

eOpto.electi'lcal Characteristics 

Parameter Symbol 

Saturated light quantity L .. 1 

Sensitivity s 
Horizontal resolution RH 
Vertical resolution Rv 
Power consumption p 
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•PIN DESCRIPTION 

Pin No. Terminal Function 

1 SUB Board voltage 

2 GWELL Well voltage 

6 VIN Vertical S. R. input 
20 CLHI 7 CLVl Vertical S. R. clock 1 
19 CLH2 8 CLV2 Vertical S. R. clock 2 
18 HIN 9 vs Vertical S. R. source 
17 HS 10 VWELL Ground voltage (V) 
16 NC 12 VOUT Shift register output . 
15 HWELL 13 VIDEO Video output 
14 HOUT 
13 VIDEO 
12 VOUT 

14 HOUT Horizontal S. R. output 

15 HWELL Ground voltage (H) 

17 HS Horizontal S.R. source 
11 NC 

18 HIN Horizontal S. R. input 

19 CLH2 Horizontal S.R. c!ock 2 

20 CLHl Horizontal S.R. clock 1 
3,4,5, NC No connection 11, 16 

(VWELL=HWELL=OV, Ta=25'C) 

Ratings Unit 

-0.Sto 10 v 
-0.3tol0 v 
-0.3to 10 v 
- 10to60 ·c 
- 20to80 ·c 

260'C, !Os (lead only) -

(VWELL=HWELL=OV, Ta=25'C) 

Conditions Min 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 

Vv10Eo=S.OV - 0.33 - lx·sec 

Vv10Eo = 3. OV - 0.15 - µA/Ix 
- 180 - TVline 
- 180 - TVline 

FCLH=4.625MHz, V•s•=VV1J1=7V - 70 - mW 



eTiming Chart 

--m-infU'ln( 
l<ffiJI I I I 

VIN 

CLVI 

CLV2 

___________________ __JL__ 

VIDEO\r 
EVEN LJ 

VIN 

CLVI 

CLV2 

HIN 

CLHI 

' 

~-·~-~-----_Jl__JL__Jl_ 
___ JL_JL __ JL __ r_:: ~:' 

h•~~·~·~~LJLJLJ•LJ~<LJ•,~~·~~·~·-.. --~ 

I 1@1 
---~,---i.__ __ _ 

---LJL____Jl__/l__ 

____ JL__Jl__JL_JL_ 

Vertical drive pulse 

I H : 13.55'µ5 
lt1s: 0.218µ5 -----VH$t4 

CLH2 ----- VHSL 

Horizontal drive pulse 

•PACKAGE rnMENSIONS 

20-pin DIP (ceramic) 

unit : inch 
(mm) I 
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•EXAMPLE OF APPLICATION (Peripheral Qrcult Configuration) 

Image 
Sensor 

SEA7000H 

Clock pulse 

Sens. Orv. & 
Sync. 
Generator 

D 

Pre.Amp 

Sampling pulse 

Clamp pulse 

Blanking pulse 

* 
Composite sync. 

X'tal (fo=9.2517MHz) 

7V, (9V) 

Sampling & 
Integration 
Circuits 

Process Amp. 
r. White & Black 
clip, Blanking 
mixer, etc. 

L. P. F. 

Main Amp. 

NTSC. 
'---------- Composite 

video signal 

Video Camera Block Diagram 

*!Sync. control LSI (flat plaatlc package) is available as a system support IC. (SED3081F2T) 

[Precaution to handle] 

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 saf~. 

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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PF340-02 

SEA7010H 
MOS AREA IMAGE SENSOR 

e 8 mm Size Solid State Imaging Device 

e244 (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 Bmm 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 
ePhoto elements ...... 244 (horizontal) x 244 (vertical) ePeripheral circuits supported by dedicated 
eResolution ...................... 180 TV lines (horizontal) synchronization control LSI 

x 180 TV lines (vertical) eHighly resistant to vibration and shock (operable 

eLow voltage operation (7V) and low power 
consumption (50mW) 

•Blooming suppressed by special technology 
eught-receiving area·· 8 mm Size (5.3 mm x 4.0 mm) 

•BLOCK DIAGRAM 

CLH1 CLH2 HIN HS HWELL HOUT 

~-----<"> VOUT 

Hl H2 H244 

PHOTO 
ELEMENTS 

PHOTO ELEMENT 

: • Tri1 :~: 
l __ j Oij 

SUB GWELL HSWL 

Vl 

f-----{) VWELL 
V2 

V244 

VIN CLV1 CLV2 VS 

under vibration) 
ePackage ........ · 20-pin Shrink DIP (ceramic) with 

optical glass 

•CIRCUIT CONFIGURATION 
The SEA7010H consists of three blocks : 
photo element (photo diode cell) block, 

horizontal shift register block, and vertical 
shift register block. 

ePhoto 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. 
eHorizontal 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. 
evertical 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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•PIN CONFIGURATION 

SUB 1 ... 

GWELL 2 
HSWL 3 
NC 4 CJ) 

"' NC 5 
)> 

" 0 

VIN 6 0 
CLVI 7 

:i: 

CLV2 8 

VS 9 

VWELL 10 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

(H~ri~~~~f'~;'~~ input) * 1 VH 
:i:erm1na) · v0J.:ta11e 
(Vertical S. R. input) * 2 Vv 

Terminal voltage (Video bias) Vv1orn 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature/time Tsol 

*I: H1N, CLHI, CLH2 *2: V1N, CLVI, CLV2 

•ELECTRICAL CHARACTERISTICS 

eRecomlT'anded Operating Conditions 

Parameter Symbol 

H.orizontal clock frequency fcLH 

Vertical clock. frequency fcLV 

High level input voltage VHsH,VvsH 

Low level input voltage VHsL,VvsL 

GWELL voltage VGWELL 

SUB voltage Vsue 

Reset high level input voltage VHwL 
Reset low level input voltage VLwL 

eopto-electrical Characteristics. 

Parameter Symbol 

Saturated light quantity Ls at 

Sensitivity s 
Horizontal resolution RH 

Vertical resolution Rv 

Power consumption p 
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•PIN .DESCRIPTION 

Pin No. Terminal Function 

1 SUB Board voltage 

2 GWELL Well voltage 

3 HSWL Reset pulse voltage 

20 CLHl 6 VIN Vertical S.R. input 

19 CLH2 7 CLVl Vertical S.R. clock 1 

18 HIN 8 CLV2 Vertical S.R. clock 2 

17 HS 

16 NC 

15 HWELL 

14 HOUT 

13 VIDEO 

9 vs Vertical S.R. source 

10 VWELL Ground voltage (V) 

12 VOUT Shift register output 

13 VIDEO Video output 

14 HOUT Horizontal S.R. output 

15 HWELL Reset pulse voltage 
12 VOUT 17 HS Horizontal S. R. source 
11 NC 18 HIN Horizontal S.R. input 

19 CLH2 Horizontal S.R. clock 2 

20 CLHl Horizontal S.R. clock 1 
4. 5 NC No connection 11. 16 

(VWELL = HWELL = OV, Ta= 25'C) 

Ratings Unit 

-0.3to 10 v 
-0.3to 10 v 
-0.3to 10 v 
- 10to60 ·c 
- 20to80 ·c 

--
260'C, 1 Os (lead only) -

(VWELL=HWELL=OV, Ta=25'C) 

Conditions Min Typ Max Unit 

VHsH=7V - 4.625 - MHz 

VvsH =7V - 7.8 - kHz 

6.~ 7 7.5 v 
0 0 0.1 v 

0.6 0.8 I. 0 v 
Vsue;;;;VHsH. VvsH 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 

Vv10EO = 3. OV - 0.9 - lx•sec 

Vv1orn = 3. OV - 40 - nA/lx 
- 180 - TVline 

- 180 - TVline 

Fc1H = 4 .625MHz, v,,, = VvsH=- 7V - - 50 mW 



eTiming Chart 

VIN 

CLVI 

CLV2 

VIDEO\( 
EVEN LJ 

VIN 

CLVI 

CLV2 

____ JL__jl__JL__J_-_-~ ~::~ 

----l__IL__/l___JL_ 

____ .fL______fl____ 

Vertical drive pulse 

VIDEO 

HIN -+--~L------{J'------t------1L_--~--7f-----t-
41hs 

HIN~ 
CLHI~ 

n n n n n n n··-----v ... sH 
CLH2 ......JL-JL.......IL.....JL......JL.......IL-1L-----VHSL 

1 H : 63.556µs 
I tis: 0.216µs 

Horizontal drive pulse 
----------· ----------

•PACKAGE DIMENSIONS 
·------------

----

i 

I 

_J 

I ffi2Q 0 700 (1778) 20-pin Shrink DIP (ceramic) 

I 

N 

"' 0 

0.500 (12.7) 
0.410 (10.5) 

0.380 (9.7) 

,--- --.., 
I I 
I I 

: SEA 7010H: 
I I 
I I L _______ J 

0 

~~cwmmfi 
0 LJ 

0.070±0.019 
(!.778±0.5) unit : inch 

(mm) 
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•EXAMPLE OF APPLICATION (Peripheral Circuit Configuration) 

Image 
Sensor 

SEA7010H 

Clock pulse 

Sens. Orv. & 
Sync. 
Generator 

0 

Pre. Amp 

Sampling pulse 

Clamp pulse 

Blanking pulse 

* 
Composite sync. 

X'tal (fo;9.2517MHz) or VFO 

Regulator 7V, (9V) 

12V 

Sampling & 
Integration 
Circuits 

Process Amp. 
r. White & Black 
clip, Blanking 
mixer, etc. 

L. P. F. 

Main Amp. 

EIA 
'---------- Composite 

video signal 

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 1Mn 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 

eHigh Resolution 
e384 (Horizontal) X 485 (Vertical) Photo 

Sensors Incorporated 
e213-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 
ePhoto elements························ 384(horizontal) x 485(vertical) 

eResolution· · · · · · · · · · · · · · ·450TV lines(horizontall x 350 TV( vertical) 

ePhoto elements arranged in a checkered pattern, and two-
line simultaneous reading which permits photo element inter­
polation 

eLow voltage operation (7V) and low power consumption (70mW) 
eBlooming suppressed by special technology 
elight-receiving area···································· 8.8mm x 6.6mm 

ePeripheral circuits supported by dedicated synchronization 
control LSI 

eHighly resistant to vibration and shock (operable under vibration) 
ePackage·····················20-pin DIP(ceramic) with optical glass 

•BLOCK DIAGRAM 

CLH2 HS 
HIN CLH I HOUT 

PHOTO ELEMENTS 

(186240 ELEMENTS) 

~ft)1urTri1 
~Tn~' _ _l _ _ _: PDi1 

, I I 

' I ' 
' I ' 

VIDEO! 
HWELL VIDE02 CLV4 

V484 

V2 

VI 

SUB GWELL CLV3 CLVl V1N FEVEN VWELL 
CLV2 FOOD VS 

•CIRCUIT CONFIGURATION 
The SEA 71 OOH consists of three 

blocks : photo element (photo diode 
cell) block, horizontal shift register 
block, and vertical shift register block 
(including the interlace). 
ePhoto 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 H1 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. 

eHorizontal 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. 
evertical shift registers 
485 shift registers are provided. Output 
VGj of each bit is supplied to the 

interlace part. 
e1nterlace 
This part receives vertical shift register 
output VGj, and converts it for inter­
lacing. This output is scanning line 
Vj. 
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•PIN CONFIGURATION •PIN DESCRIPTION 

Pin NO. Pin name Function 

I SUB Board voltage 

2 GWELL Well voltage 
t--- --

3 CLV3 l.L. CLOCK 3 

4 CLV2 Vertical S.R. clock 2 

5 CLVI Vertical S.R. clock I 

6 V1N Vertical S.R. input 

7 FODD l.L. clock (odd field signal) 

8 FEVEN l.L. clock (even field signal) 

9 VS Vertical S.R. source 

10 VWELL Ground voltage (V) 

11 CLV4 l.L. clock 4 

12 NC No connection 

13 VJDE02 Video output 2 

14 VIDEO! Video output I --
15 HWELL Ground voltage (H) 

16 HOUT 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 

•ABSOLUTE MAXIMUM RATINGS 
(VWELL=HWELL=OV, Ta=25°C) 

Parameter Symbol Ratings Unit 

Terminal voltage (Video b~~--v1_0_•_0_+-__________ -_0_._3_t_o_1_0 __________ , ___ v _ __, 
Operating temperature T opr - 10 to 60 ·c 
Storage temperature Tstg - 20 to 80 ·c ------ ----r---
Soldering temperature/time Tsol 260"C, 10s (lead only) 

*I : H1N. CLH!, CLH2 * 2: V1N. CLVI, CLV2 

•ELECTRICAL CHARACTERISTICS 

eRecommended 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 VawELL 

SUB voltage Vsus 

eOpto-electrical Characteristics 

Parameter I Symbol 

Saturated light quantity Ls at 

Sensitivity s 
Horizontal resolution Rtt 

Vertical resolution Rv 

Power consumption p 
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(VWELL=HWELL=OV, Ta=25°C) 

Conditions Min Typ Ma~ I Unit j 

VHsH=7V - 7 .16 - M~ 
~-

VvsH = 7V - 15.74 - kHz 
--

- 7 - v 
- 0 -- v 
-· 0.8 - v 
- 7 - v 

---

(VWELL = HWELL = OV, Ta= 25"C) 
--, ----,-----~· 

Unit Conditions Min Typ Max 
-----j 

Vv1orn = 3. OV - I. 3 - lx·sec 
-;.---1 

Vv1orn= 3.0V - 15 - nA/lx 

- 450 -
---j------j 

TVline 

-- 350 - TVli~-;-1 
FcLH=4.625MHz, VHsH=VvsH=7V J 

-
- 70 - mW 

-~ 



eTiming Chart 

VIDEO 
ODD 

CLVl 

CLV2 

CLV3 

CLV4 

FOOD _________ __J 

FE VEN 

VIDEO 
EVEN 

CLVl 

CLV2 

CLV3 

CLV4 

FOOD 

FEVEN _________ __J 

Vertical drive pulse 

HIN~~-· 
CLHI~ 
CLH2 LI1SlS1_fl_fl_flJT ::~::~ 

I H : 63.556µ5 
1th: 139.68ns 

Horizontal drive pulse 

•PACKAGE DIMENSIONS 

l,OQ±O.DI 

(25.40*°"~) 

Light-receiving area 

2 

~ i~ ~ ~ 
-:!10o ; ! ~; 
;; 

o.s9±0.012 
(22.65*0.3 ) .[ 

20-pin DIP (ceramic) 

unit : inch 
(mm) 

I 
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•EXAMPLE OF APPLICATION (Peripheral Circuit Configuration) 

Image 
Sensor 

SEA7100H 

Sampling 

Sampling 

Clock pulse Sampling 
~--'--"-------,pulse 

Sens. Orv. & 
Sync. 
Generator 

0 
* 

1-----~ 

Clamp pulse 

Blanking pulse 

Composite sync. 

X'tal (fo= 14,318MHz) 

7V, (9V) 

~ 

Delay Line 

Process Amp. 
r. White & Black 
clip, Blanking 
mixer, etc. 

L. P. F. 

Main Amp. 

NTSC. 
'---------+ Composite 

video signal 

I 12V 

Video Camera Block Diagram 

* Sync. control LSI (flat plastic package) is available as a system support IC. (SED3181F3A) 

[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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PF354-01 

SEA7521H 

•DESCRIPTION 

CCD LINE SENSOR 

e2,048 Bits Photo-element 

e14µm Pitch 

The SEA7521H is a 2,048 bits CCD line sensor which has a CCD analog shift register for reading image 

signals. It is possible to read a manuscript of 84 size (36.4cm x 25.8cml by 8 line/mm. 

The SEA7521H is appropriate for facsimile, image scanner and industrial measurement/control systein 

applications. 

•FEATURES 

ePhoto element · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 2,048 bits 

eElement pitch · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·14µm 

eoata transmit frequency ···························1 MHz (Typ) 

esaturation voltage ········· ························1.0 V (Typ) 

esaturated exposure value ························1.0 lx·sec (Typ) 

ePhoto response··· .. ··································1.0V/lx·sec (Typ) 

elmprovement of blue response by using PIN photo diodes 

eElements exclusive to black level are incorporated 

esample-hold circuits are incorporated for output signal 

e2 phases clock for CCD analog shift register 

esingle power supply ······························12V 

ePackage······················· .. ············· .. ········22-pin DIP (CERDIP) with optical glass 

•BLOCK DIAGRAM 

SS RG OD ¢2 IG 

CCO Analog Shift-register 

CCD Analog Shift-register 52047 52048 

OS SP ¢1 TG 
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•PIN CONFIGURATION 

OS 22 NC 

SS 21 
NC 3 
SP 4 V> NC 

NC 5 
,., 

NC )> 

SS 6 
..., 

SS "' SS 7 I\) 
SS 

NC 8 i NC 

¢1 9 ¢2 
IS . 10 IG 
TG 11 12 NC 

2048 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

¢1, ¢2 v. 
TG Vra 

RG VRG 
Terminal 

SP Vsp 
voltage 

OD Voo 

IG Via 

IS Vis 

Operation temperature Tapr 

Storage temperature Tstg 

Soldering temperature/time Tsai 

•ELECTRICAL CHARACTERISTICS 

•Recommended Operating Conditions 

Parameter Symbol 

Transfer clock High level V¢H 

voltage Low level V;L 

Transfer gate High level VraH 
voltage Low level VmL 

Reset gate High level VRaH 
voltage Low level VRGL 

Sample-hold High level VsPH 
gate voltage Low level VsPL 

Output Tr. drain voltage Voo 

Input gate voltage Via 

Input source voltage Vis 

•PIN DESCRIPTION 

Pin No. Pin Name Function 
1 OS Source of output transistor 
2 SS Substrate (GND) 
3 NC non-connection 
4 SP Sample-hold 
5 NC non-connection 
6 SS Substrate (GND) 
7 SS Substrate (GND) 
8 NC non-connection 
9 ¢1 Clock (first phase) 
10 IS Input source (for testing) 
11 TG Transfer gate 
12 NC non-connection 
13 IG Input gate (for testing) 
14 ¢2 Clock (second phase) 
15 NC non-connection 
16 SS Substrate (GND) 
17 SS Substrate (GND) 
18 NC non-connection 
19 NC non-connection 
20 OD Drain of output transistor 
21 RG Reset gate 
22 NC non-connection 

(The NC should be connected to the SS) 

(Vss=OV) 

Ratings Unit 

-0.3 to 15 v 

-25 to 60 oc 
-40 to 100 oc 

260°C, 10s (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 OD when the sample-hold function is not used. 
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eClock Characteristics (Ta=25'C) 

Parameter Symbol Conditions Min Typ Max Unit 

r-Transfer clock frequency --1 ___ f_0 ----+----------------+-------_,_ __ 0_
1
. 5--+-----1---MM_HH_zz----l 

Reset gate clock frequency fRG - -
--r--------

1 n put capacity of ¢1/¢2 C0 - 950 - pF 
----+------+-------------+-----+------+----+------i 

Input capacity of TG CTG - 150 - pF 
r-;-~put--;;;;-pacity ~fRG----r-----C-R_G_-t-_ - 10 - pF 
f----------------+----------t------------·-----+-----+------+----+------i 

Input capacity of SP Csp - 10 - pF 

eopto-electrical Characteristics 
(V 0 =VTG=VRG=Vsp=Vo0 =V1s=12V, V1G=OV, f 0 =0.5MHz, Optical accumulation time=lOms, 

A light source of 2, 856K colour temperature, Ta =25'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Photo response R - 0.8 I. 0 I. 3 V/lx·sec 

Unequalness of photo response PRNU* 1 50% of SE - - ±10 % 

Unequalness of adjacent-photo response PRNUN*2 - - - ±4 % 

Saturated output voltage VsAT - 0.8 I. 0 - v 

Saturated exposure value SE - - I. 0 - lx•sec 

Dark output voltage VoRK - - I. 1 5.0 mV 

DC power consumption PD Voo= 13V - 20 40 mW 

Total transfer efficiency TTE - 0. 92 0.95 - -

Output impedance Zo - - 0.9 I. 5 k!l 

Dynamic range DR VsArlVoRK - 600 - -
- -

•1 PRNU=_yvv x 100 [%] •2 PRNUN= VVV x 100 [%] 

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 

TG 

01 

RG 

OSI 

t1NT (Optical accumulation time) 

JUl..fU1SL 
1.039 1040 104: :N~ 

l..I1..n.I1S1.F 

JULJUUUUlJUUl 
~*~~ 0102D3D405D6D70809 Dl0011012DIJDllB182Bl 848586Dl5Dl0017018Dl9D"D21011D1701'0. ~ 

' ' ' 
SP --''-fLJL.JlU~lUL~UlULJUULJUIJ~IULJULJLJUILJLJUIJLIUlJU'ULJ~·,ULJL ~ 

' ' : : os2--t-+-r1+1+1~11-+1+1~1-11-+1+1""'-rl+i-J....i1-+i+1 ~1-1r++1 ~1,.......,+1 +1 ~11-+1+1+1~ • 

~ 
k Dummy output 

(DI to 014) 

l 
l 

1 Black ref. 1 
• output t 

~E(Bl to 86}!'IE 
Dummy output 

(015 to D26) 

Output duration of 1 line 

l 
l 

>IE 

' 
' 

l ' 

: Dummy: 
Effective output :.l.Eutput>1 

(SI to S2, 048) (015 to 026): 

' 

081: Output signal if the sample-hold function is not used. 
082: Output signal if the sample-hold function is used. 

The transfer clock (¢11¢2) should be given 1,042 times and more. 
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•PACKAGE DIMENSIONS 

1.638±0.016 
i----------(4t.6±0.4)-------

l-----l.220 (31.0)-----1 

f----- 1.129 (14µmX2,048) -
(28.672(14µm X2,048)) 

_ fl. \ Photo 
~0.110 (2.8) Chip elements 

--+t--'- 0.046 0.045--~+--1-
(1.178) (1.150) 

~.._ _ __..._0.209±0012 
(5.3±03) 

[Precaution to handle] 

0.470±0020 
(11.94±05) 

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. 
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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PF355-01 

SEA7551H 
CCD LINE SENSOR 

es,OOO Bits Photo-element 

e1µm 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 X42cm) by 16 line/mm. 

The SEA7551H is appropriate for image scanners, degital copy, and industrial measurement/control systems 

applications. 

•FEATURES 
ePhoto element ....................................... 5,000 bits 

eElement pitch ....................................... 7 µm 

eoata transmit frequency·· ......................... 0.5MHz (Typ) 

esaturation voltage ................................. 0.6V (Typ) 

esaturated exposure value ........................ 2.0lx·sec (Typ) 

ePhoto response ....................................... 0.3V/lx·sec (Typ) 

e1mprovement of blue response by using PIN photo diodes 

eThe signal output circuit has 2 step amplifiers, and it is enough output drive capability. 

e The compensational output circuit is builded in, and it is easy to eliminate reset noise. 

e2 phases clock for CCD analog shift register 
esingle power supply .............................. 12V 

ePackage· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 22-pin DIP (Ceramic) with optical glass 

•BLOCK DIAGRAM 

RG ¢IL cs 00 IGl IG2 SS ¢28 ¢18 TG 

CCD Analog shift·register 

OS ¢2A ¢1A 
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•PIN CONFIGURATION 

SS 22 RG 

OS 21 ¢1L 

NC cs 
¢2L U> OD 

NC 
,.,, 

NC )> 

IG3 
..... 

IGl (.11 

IS 
(.11 

IG2 ..... 
SS :r: SS 

¢2A ¢28 

¢1A 10 ¢18 

OD 11 12 TG 

5000 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

V ¢IA, V ¢18, 
Transfer clock voltage V ¢IL, V ¢2A, 

V o2B, V ¢2L 

Transfer gate voltage VTG 

Reset gate voltage VRG 

Output tr. drain voltage Yoo 

Input gate voltage V1G1,V1G2. V1G3 

Input source voltage Vis 

Operation temperature Topr 

Storage temperature Tstg 

Soldering temperature/time Tsol 

•ELECTRICAL CHARACTERISTICS 

•Recommended Operating Conditions 

Parameter Symbol 

V¢1A, V¢1B, 

Transfer clock 
High level V ¢IL, V ¢2A, 

V ¢>28, V ¢2L 

voltage V¢1A, V¢1B. 
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 Yoo 

Input gate voltage V1G1. V1G2. V1G3 

Input source voltage Vis 
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•PIN DEScRtPTION 

Pin No. Pin Name Function 
1 SS Substrate (GND) 
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 (GND) 
9 ¢2A Clock (second phase) 
10 ¢1A Clock (first phase) 
11 

· .. 
OD Drain of output transistor 

12 TG Transfer gate 
13 ¢18 Clock (first phase) 
14 ¢28 Clock (second phase) 
15 SS Substrate (GND) 
16 IG2 Input gate 2 (for testing) 
17 IGI Input gate 1 (for testing) 
18 NC No Connection 
19 OD Drain of output transistor 
20 cs Source of compensational output transistor 
21 ¢1L Last gate clock (first phase) 
22 RG Reset Gate 

(The NC should be connected to the SS) 

(Vss=OV) 

Ratings Unit 

-0.3 to 15 v 

-25 to 60 oc 
-40 to 100 oc 

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 

11.5 12 13 v 
0 0 1 v 
11 12 13 v 



•Clock Characteristics (Ta=25°C) 

Parameter Symbol Conditions Min Typ Max Unit 

Transfer clock frequency f. - 0.5 - MHz 

Reset gate clock frequency fRG - 1 - MHz 

Input capacity of ¢1A. ¢1A. ¢rn, ¢is C¢A,B - 600 - pF 

Input capacity of ¢1L, ¢2L CoL - 20 - pF 

Input capacity of TG Cm - 150 - pF 

Input capacity of RG CRG - 20 - pF 

eopto-electrical Characteristics 
(V0 =Vra=VRa=12V pulse drive, Voo=V1s=12V, V1a=OV, f 0 =0.5MHz, Optical accumulation time=tOms. 

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/lx·sec 

Unequalness of photo response PRNU* 1 50% of SE 

Saturated output voltage VsAT -

Saturated exposure value SE -

Dark output voltage VoRK -

DC power consumption PD Voo= 13V 

Total transfer efficiency TTE -

Output impedance Zo -
Dynamic range DR VsArlVoRK 
Output voltage-Com~nsational output voltage /Vos-Vcsl -

•1 PRNU= v~v xtoo [%] 

V: Average output voltage of all photo-elements 
V: Output voltage of each photo-element 

•TIMING CHART 

-

0.55 

1.5 
-

-

0.90 

-
-

-

- ±10 % 

0.6 - v 
2.0 - lx·sec 

1. 2 8 mV 

30 40 mW 

0. 95 - -

1 2 kQ 

500 - -

- 300 mV 

--------------t1NT (Optical accumulation time)----------------<1 

_si~~- -~~n_ TG 

¢1, ¢1L~--~-- ____ JLJLJLJl_J 

RS 

OS 

cs 

Jl_JUWLJLJWL ____ _ 

2516 2517 2518 

----ULJlSLfl_ 

_____ .JLJWLJLJUWUL 
I I $ S I I 

~------~3!~32~Slr(2r(31\S41\S5r(61\S71\ 4999~00~33~34~ 
I L-1 u:u LJ LJ LJ LJ u LJ L J LJ!U L-J - - ! 
: 1 -- -- I I 
I I I I 
I I I I 

~-----~-----~ 
I I I 
I I I 

: Dummy output • 1 • Effective output •: ~ummy output l 
(D 1 to D32) I (S 1 to 55000) I (033 to D36) : 

Output duration of 1 line 

The transfer clock ( ¢ 1, ¢2) should be given 2, 518 times and more. 

1-51 



•PACKAGE DIMENSIONS 

22 

~ lllll 

( :nm 
1 

[Precaution to handle] 

1.772±0.018 (45.Q±0.45) 

1.457 (37.0) 
1.378 (35.0) 

...l. 

~~ 
Chip 

P0.10x0.394=1 ±o.ooa 
(P2.54x10~25.4'°·') 

~ 

lIIlI J. 
Jlll1l -'.J 

)1 

Glass 

;;; 
.::: 
~---r 1 ~ij' 
t g~ 
1~ 

22-pin DIP (Ceramic) 

0.010±0.002 
(0.25 ±0.05) 

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. 

1-52 



s~=·~~ 
SYSTEMS 

S-MOS SYSTEMS, INC. 

A Seiko Epson Affiliate 

Main Office 

2460 North First Street 

San Jose, California 95131 

( 408) 922-0200 

Eastern Area S~s Office 

10 Burlington Mall Road 

Suite 250 

Burlington, Massachusett~ 01803 

(617) 272-3174 




