




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































@®Timing Chart

0 Normal dialing (DP mode) *2 *3 O Access pause (auto pause)*4 *5
STC2571C
.Hg ON Hook | OFF Hook ON-Hook
Oscillation s _____________________________ k2
Oscilation. - - - - -- g ¥ key
"2" key ‘3" key “1" key 2" key To Key input
Key input Il | - Noise
—-1 b= Tiia
MUTE e ———
— MUTE
oP
\STC2570C ~fr-Make Toee] [T
Tma Tma
Ds_ﬁzmc) _lnnT ﬂﬂﬂ}. ‘ﬂl: .|ﬂﬂl =
4 Make Tao- Top Access pause
anisreak .{ “ (auto)

*2 If a key is pressed earlier than the transmission of a dial pulse,
the MUTE continues on until all dial pulses corresponding to the
buffered key input data have been transmitted. *4 Even in the normal dialing mode, pressing the '"#'' key causes

*3 The inter-digit pause stays valid even if a key is pressed an auto pause. The timing diagram for this operation is the same
immediately after the last dial pulse has been transmitted. As as in the redialing or repertory dialing.
system assumes that dial pulses are being transmitted during the *5 Clearing the auto pause (common to normal dialing, redialing
inter-digit pause, entry of the "'*'' key is ignored. and repertory dialing)

o Redialing or repertory dialing *% ORedialing or repertory dialing*7
STC2570C STC2571C
HS 1 | S 1
_ “#" or Numeral key “#" key “#"_or Numeral key
Key input Key input 1 t—‘
- Tuz = Tus - Tuz
MOTE | ] N L MUTE | T —
e T Toa Tra Tme
bP — DP ﬂ.“- IHH_U——LH'__—
Mak Ams-‘ 3 ! -1 £
Make T T Pause v Make AT [Aecoss | |-ra]
(auto)

*6 During mixed dialing (e.g., redialing+normal, or repertory+ *7 During mixed dialing (e.g., redialing+normal, or repertory+
normal), the inter-digit pause stays valid even if a key is pressed normal), the inter-digit pause stays valid even if a key is pressed
immediately after the last dial pulse of redialing or repertory immediately after the last dial pulse of redialing or repertory
dialing has been transmitted. As system assumes that dial pulses dialing has been transmitted. As system assumes that dial pulses
are being transmitted during the inter-digit pause, entry of any are being transmitted during the inter-digit pause, entry of any
key is ignored. key is ignored.

HPACKAGE DIMENSIONS

O Registration to repertory memory ]
STC2570C/STC2571C S 16-pin DIP
(19.7Max)

0.748%000¢
(190101

16 9
Onmnomon

g =
o g
S ON-Hook D 8%
Numeral or “#" key Address key 3¢
I8 ) Wy Sy gy o gy o g
Keyinput ] L7777 - 1 8
Tue
) " Tw
Write to redial ..
memory 0.059 0.300

] Tae (15) (7.62)
Transfer to H T i 5_ H
repertory memory L 4

0.100£0010 || 0.018+0004

0.300~0.355
(2.541025) || (0.46201)

(7.62-9.02)

unit : inch
mm
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HEXAMPLE OF APPLICATION

14
15c5
16 c3
[ ]
1 213 1 R1
4 5 6 2 R2
7 8 9 R3
* o] # R4
47K 5
o M- HS
/05‘; 3 8losct
5T
L O
JEi 052
8
! Voo
>
N
%‘f’]f’ -
L2 - —©
T o
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PF319-01

STC258OCOC Series

CMOS TONE/PULSE DIALER

@DTMF/Pulse Output Swich

@®Low Distortion

@Ten 18-digit Repertory Memoies and
24-digit Redial Memory

HDESCRIPTION
The STC2580Cc Series is a CMOS LS| which is provided with a memory for telephone numbers, and can
selectively output either dual tone multi-frequency (DTMF) signals or a dialing pulse (DP) train.
The LSI contains Band Pass Filters (BPF) and smoothing filter by switched capacitor filter (SCF) technology,
so that the DTMF oditput has less distortion than the DA conversion system used in a conventional tone
dialer. It also incorporates an emitter-follower NPN transistor, enabling the DTMF output to directly drive a
telephone line. By connecting the minimum necessary interface circuit, the dialing pulse output can also
drive a telephone line.
IFEATURES
@Low-voltage operation and low power dissipation due to CMOS process.
@A built-in SCF-type BPF makes possible a DTMF signal with low THD (typically 2.5% at 5V) without
the use of external filters.
@The LS| contains redialing memory for a 24-digit numbers and repertory memory for ten 18-digit numbers
which can be used in either the tone or pulse mode.
@DP mode : Permits selection of dialing pulse rate (10/20 pps) and mark/space ratio (40/60, 33.3/66.6).
(The inter-digit pause is fixed for each dialing rate ----------- 617.9 ms for 10 pps or 463.4 ms for 20 pps.)
@DTMF MO -+ vvrerrrrarnriiineneinirenieneneanes Make =93.1 ms and inter-digit pause =61.4 ms.
@When sending to an external line, the access pause can be set to auto pause (3.97s) using the pause
key. This function can also be canceled during sending.
@This LS| can be connected to a standard 2 of 8 keyboard.
@The built-in reference signal generator requires only an inexpensive and easily-obtainable 3.58 MHz
crystal oscillator for the TV color burst signal.
@PaCKage -+ oo reererrrrrerrerieeeee e 22-pin DIP (plastic) / 24-pin SOP (plastic)
HBLOCK DIAGRAM

Voo O—S—e Sampling clock — 3
generating circuit
Vss T " fitter
@~e{lLowpas: Output butfer kO TONE
Tone frequency filter
Em—
circuit 1 iter
| S AGND
Output butfer circuit — — . —
DRS counter; r 1
Dialing rate,
s Mark/Space ratio,
——{ Inter-digit pause,
Access pause

i

osct i—::l }‘——
:[ System clock Timing circuit

2

| ¥ e e e e e 2
Read/Write pointer
IS op
— [ v
cou || . T
s h: Keyboard ey |24 o ConouTest T
Cots X Intertace 10 1adig < dbn clrouit [ So————eq RMUT
coLe f} }-wv;,
b
ROW1 ROW3 TPS HS ST
ROW1_ROW3 T,

ROW2 ROW4
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HPIN CONFIGURATION

e
s coLig 1 24 B ROW1
coLig 1 22 pROWT cozg 2 23 p ROW2
cozg 2 21 pROW2 coag 3 22 p ROwW3
cog 3 20 pROW3 coted 4 21 b ROWA

Tesmood ¢ M T ed & sTcas80M PpNe

Ncd 6 19 NC
orsg 6 STC2580C 17 p XMUT orsd 7 sTC2 Mvo :_xuuv
misq 7 16 p RMUT misg 8 17 B RMUT

HSd 8 15 h OP wsq o 16 p 0P
Vesd 9 14 p AGND Vasd 10 15 B AGND
oscig 10 13 pTONE oscid 11 14 b TONE

osc2g 11 12 [ Voo oscad 12 13p Voo

| Pin No. :
Pin name Functions

STC2580C | STC2580M

ROW4-ROWI | 19—22 | 21—24 | [Scanning input/output of matrix keyboard] Keys are selected by short-circuiting ROW and
COL1-COL4 1—4 1—4 COL.
TPS*!/MDO 5 5 [TPS : DTMF/DP_mode select input] (for STC2585C to STC2588C)
In this case, on the keypad is an invalid input.
[MDO : DTMF/DP mode display output] (for STC2581C to STC2584C)
Outputs whether the DTMF or DP mode has been selected using 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 (—)]
CscCi 10 1" These pins are connected across the terminals of a 3.579545 MHz crystal oscillator which is
0SC2 [T 12 used for the reference signal generator.
Voo 12 13 [Power supply terminal (+)]
TONE 13 14 [DTMF 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

STI*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 COL1, COL2, or COL3, press two_or three keys in the correspond-
ing column simultaneously, and to generate a single tone for ROW!, ROW2, ROW3, or ROW4,
press the two keys of COL1 and COL2 in the corresponding row simultaneously.

NC 6, 19 [No connection]
*1 Because DRS, M/S, HS, and TPS are open pins, be sure to apply Voo or Vss from outside the LS.
*2 Pin STl 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.

EISTC2580C.c SERIES

Type*! |Write to repertory memory| DTMF output*2| Tone/pulse output selection| Type*! | Write to repertory memory| DTMF output *2| Tone/pulse output selection
STC2581Coc OFF Hook Bip Key STC2585Coc OFF Hook Bip External pin
STC2582C ¢ ON Hook Bip Key STC2586C oc ON Hook Bip External pin
STC2583C ¢ OFF Hook CMOS Key STC2587C ¢ OFF Hook CMOS External pin
STC2584C ¢ ON Hook CMOS Key STC2588C oc ON Hook CMOS External pin

*1 This LSI can also be provided in a mini-flat package. In this case, C becomes M (e.g. STC2581M). The characteristics
are same as those of the DIP type.
*2 This is the CMOS OP-Amp output or Bipolar emitter-follower output.
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MABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Power supply voltage Voo —-0.3t07.5 v
Input voltage Vi —0.3to Vpp+0.3 \"
Output voltage Vo —0.3 to Vpp+0.3 "
Operating temperature Topr —20to 70 ‘C
Storage temperature Tstg —-65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —

EELECTRICAL CHARACTERISTICS

@®DC Characteristics (Vss=0V, Ta= —20 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Overati it v DP mode 1.5 - 6.0 v
perating voltage
& o DTMF mode 2.5 - 6.0
Data retention voltage Voor HS=Vpo 1.0 — 6.0 v
Vop=s.v | KOV Ut stand | - 800 LA
AS=Vss |7
DP, TONE, | in DP mode dial _ _ 1.0 mA
Average operating current lppa RMUT, pulse being output '
’,&’gngzt“d in DTMF mode
DTMF signal being — — 8.0 mA
loaded
output
__Vop=1.0V, HS=Vpp,
Data retention current lopor STI=Vs5,TPS=DRS=M/S= - - 0.75 uA
Voo or Vss
High level input voltage Vin TPS, DRS, M/S, HS, STI | Vpp—0.4 — Voo v
Low level input voltage Vi TPS, DRS, M/S, HS, STi Vss — Vss+0.4
. . TPS, DRS, M/S, HS, Vop= _ _
High level input voltage (1) [ 5.0V, Viry =Voo 0.1 ©A
High level input voltage (2) linz STI, Vop=5.0V, Vina=Vop — — 300 #A
Low level input current w TPS,DRS,M/SHSSTI Voo = - - 0.1 uA
5.0V, ViLi=Vss
: COL1—COL4,ROW1—ROW4,
Low level input current liz2 Voo=5.0V, Viy=Vss 10 23 50 A
High level output current DP, XMUT, RMUT, MDO _ _
(Source) lo Voo=5.0V, Vom =4.0V 4.0 mA
Low level output current DP, XMUT, RMUT, MDO _ _
(Sink) lowz Voo=5.0V, Voz=0.5V 4.0 mA
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®AC Characteristics (Vss=0V, Ta=25°C, fosc=3.579545MHz)
Parameter Symbol Conditions Min Typ Max Unit
DP and DTMF '
ton*' | mode non- ! 15.45 - -
Key input ON effective period ::::l dialing E::It::r':‘gg ms
tonz*? mode 77.24 - -
normal dialing
Key input OFF effective period torr Excluding chattering 1.72 - - ms
Fotse at Impus termmal - tn - - 14.37 ms
Oscillator start-up time tos Voo=5.0V CI<100Q — — 2.0 ms
it DP mode normal dialing | 30.25 | 80.90 | 81.97 ‘
Key judgement time ti2 DTMF mode normal dialing 17.37 18.02 19.10 ms
txis DP/DTMF mode auto dialing*¥ 19.95 20.60 21.67
K tvet DTMF mode normal dialing - 9.01 -
Pre-mute time ms
tmp2 DTMF mode auto dialing — 9.87 —
A tmp1 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=Vpp - 40/ 60 -
Dial pulse mark/space — M/S=Ves — 33.3/66.6 — -
Dial pulse rate — DRS = Voo — 19.42 — pps
— DRS=Vsgs - 9.7 -
Dial rate=19.42pps — 463.4 -
Inter-digit pause tioet DP mode | el te=s Tlops | — 617.9 - ms
tiop2 DTMF mode auto dialing - 61.36 -
DTMF make time tm DTMF mode auto dialing — 93.12 — ms
Auto access pause tar — 3.965 - S
Oscillator frequency fosc - 3.579545 - MHz
Oscillator frequency/voltage variance at/f Vop=1.5to 6.0V - — 30 ppm/v
cor | Voo=s.ov | T —10 -
Tone ?;?g‘::: wt/g':t;ge Vrone - load=10 Ko:n“:‘ ;her _ -1 _ dBm
ROW | e s
COLROW tone output voitage ratio* ¢ dacr Vop=3.0to 6.0V - - — 2 dB
Tone distortion %ois Vpp=2.5V — — 7.0 %
fr ROW1 - 699.13 -
fre ROW2 — 766.17 -
frs ROW3 - 847.43 -
Tone output frequency fra ROW4 - 947.97 - Hz
for coLt — 1215.88 —_
fe2 coLz T - 1331.68 -
fes CoL3 - 1471.85 -
Minimum assured key detection time tmor toni <twoe Excluding chattering 42.91 44.63 46.35 ms

*1 Key input ON effective time
When writing data to the repertory memory while in ON-Hook status (STC2582C, STC2584C, STC2586C, and STC2588C),
it is necessary to add the oscillator starting time to the effective time tona.  tona=toni+tos (no key chattering)
*2 Key input ON effective time (DTMF mode normal 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

O Normal dialing (DP mode) ONormal dialing (DTMF mode)

o i F SN pa N HE B S

Y : : P |
_ i SRR : AMUT L 1
e [ UUU 5] L O !
st Space ' ‘I"MT; '
TONE . ,-’ Vi M :
TONE--High Impedance ‘: H
oP _.__J L____.
O Redialing and repertory dialing O Storage in repertory memory in ON-Hook mode
(DTMF mode) (STC2582C, STC2584C, STC2586C, STC2588C)
RS T |
Key input . l l :
Oscillator cm’ ’: """"""""""""" ""—- j \ S
]‘ T, Key input e |‘ l._

wor L nnr————— L

P : Oscilstor cica nmnmm|r—'1u|||u|u|mmm|||r-1m ------ -
A ; m—Cy
oP I i

HPACKAGE DIMENSIONS
Cc22 22.pin DIP 24-pin SOP

1.102Max
(28.0Max) 610Max
1.067 £0.012 (lSSMoawﬁ
(27.1203) 953875
4 13
IR 10000000008
S
p g5 £zt
b Lalag
= ao(ee
A A A a o ao oo 32|88
1 1
IIJUUIJUUUUUIJI.Il
0.051 £Bs
(3) 223 (10.16) g 0346
S35 33 g (®8)
29|34 25| 8%
' [\ 0008 35y 5a
0.010-09%%2 g2 5
025°3%) S &
! 0. |
s Y 0016200052 ] 0016
0.10020010 [[ 0.01920008 ¢ = o~15 (1027) (0.41015) 8 (0.4)
2.541025) || (0.48+02) §s |0~ 15 3e
3
e unit @ inch unit : inch
(mm) (mm)
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HEXAMPLE OF APPLICATIONS

12% ROW4
21 ROW3
ROW2
505 — ROW1
308 3] CoL1
08 coLz
4 - COL3
P
3°-r 4 coL4
- 1 ]2/ 3 |RPD
— | 4]5]6 [LNR
7189 ]ap ST ft®
L0 [# (TP
5 — |17 R
MODE OUT MDO XMUT —» Transmitter
v Ps) Mute Out
e
b—o 6 _____[16 .
5~°—"|DRs RMUT Receiver
DY 7 Mute Out
o> Mis
X 15 .
o2 DP *Dial Pulse
<
Hook ﬂ( 8 fs Out
Switch i.[. 14 01k
S AGND 1t
o
T s
° Vss
N 1200
g 10 0sC1 TONE —Mh———<13 1
2 |
[Te]
(<]
& I 1 12
© 0sc2 Voo
S
wn
o=
e
o
Voo
Vss
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> MELODY IC TABLE*

< - ® < ®
o @ o
£ s S | 5 |e8 &3 g
0| 28 <[5 B ? | 5|58 £8 | %
[} 353 T I 8 2 S (=3 52 S
S | Fn [E[]E]6 = &g 8 an Toig
22 &’ 2o —7 T o
Type No. c 5 ° § g 5 }:’ g a o« . Note
s g2 ) S/ e - /3|8 ~
E8s/C 5 (E/5|5 e8], |55 a2 g
5Ee/5/E/8/5|2|5)5/8/5/88 %524 5
s ZZ:' £ 3 O/Q /D58 /.2 /DC x5 @ clI2ln/>> =
S <l |/Dd|a|/S /& |d/au wolJ |[O|h [~ > a
__7910series*[2(28 | O~ [O[O] - [O[=[-[OT-1O[O] * [-[O]O[-] 16 |:itmsate-
7920series (164 | — |- [—[-|O[-1-|O]-[ % % |[-[O[O]-] 8 [Ommicstome
- 7930 series | 1(64) — 10— 10|—-1—-[O! - hxe * - 1O10]| - 14 | -Dynamic SP Drive
SVM7940 o Ol - «Muiti melody type
- -High impedance
2 SVM7941 8 —lo - tragns;rlr:cer drive
E SVM7942 512) ol e) (_) .
SVM7943 —
—=1-1- - - - 16
g | svmross | el° S e el el
S| swmreas | 4| , - 1010
o | svM7946 512) ol ol -1-
SVM7947 17 [ =1010
SVM7950 - { — - «High impedance
3 SVM7951 Q O B O . O O transducer drive
g | svmres2 | 1= O =]
—— O O
o SVM7953 o |00 olo 1
3 - = — JE O B N A= N _
® | 8VM7954 ool oT=1=
2| svM79ss 64) _"H_L o _1zl%lo
@ | svM7956 o~ -lo - Ol—1-
SVM7957 -1910 B
SVM7960 o Ol - -High quality tone
YV VY - - +Dynamic SP Drive
@ | SVM7961 4 ol e PN
| SYM7962 | (127) ol -191=
SVM7963 -0
— — [T S S S - 1
% SVM7964 0101010 o ~007 6
S| svMmr9es 3 1 -
[}
SVM7966 27 ol - Ol — o
SVM7967 - 10 Address start
2 SVM7970 8 o — 1O ~Multi melody type
= - «High lity tc
3 SVM7971 (640) ol - “Dynamio. o e
SVM7972 =70 ~15V)/5(V)
g 8 lol-lojolo|lo -1 -] =
* 18 *2
:Cz’ SVM7973 (640) Ol - 3 o = Binary coder plus
§ SVM7974 1 %2 -1 0O s:;ial trigger
® SVM7975 (640) Ol - Selectable at each tune
SVM7990 _ 0o Q i ~Multi melody type
2 SVM7991 8 “lo S ESlle) -Dynamic SP Drive
& | svMmroez 512) ol oOl—-1-
o | SvM7993 -10]|0
- - -1 - - —| 1
@ svM7e9a SIS o A_OO—*OO
£ [ svmroes 4 ol - = O
P svmM7996 | (512 ol - ol-1-
SVM7997 | N el ke
§ " SVM7900 o Ol - “High impedance
- transducer drive
Ra SVM7901 1 . “l=|l-|=-lolo|=]|= 10| _ olol- 8 v OSC. resistor is built
§,§ SVM7902 | (g4 sl-1ol= in (Mask option)
@ SVM7903 e
frMask option # Ongoing user service product (Continue)

*Minimum melody IC order is 100,000 pieces. Please consult S-MOS for specific availability.
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c < [
9 g L2 [} fae_ o
e § 085 es| | 8|8
g/ 53 ./5/8| & g | B |FE o3 g
&/ RE [=/8]5 = w S o a
Sk
Type No. - g £E/€/a 8 « © Note
$:5/8/ 8822|538 S 8./s/2]2 Iy
E8 /518~ E(8 (838385859 a a
SEE/& /8|33 /|@ SIN|gES 25/ 5/ 2 > c
355/ 8 Sgj/o/3 ale o5z 552 s Slg/>(>| £
s325/8 </ D[S/ BW|G (WO[J [O|&h [~ ™6 q
—_ «High i d: e
SVM7800 o) o eeares
SVM7801 -10 *5 Level hold or
— one shot,
3 SVM7802 O O - pin selection
& SVM7803 -10]
SVM7804 ! S O U Y O N PR ) e olol-1 s
g SVM7805 ©®3) -10
S | svmreos o= o
® | SVM7807 10| _ | 7| o
— *6 Or hot
SVM7806 © ® oo ovton
SVM7809 —T0 o
SVM7820 ol - -LED drive
SVM7821 -0 +High impedance
a Ol - transducer drive
2 SvM7822 o |- *7 Level hold or
$ SVM7823 - 10 . one shot
1 O _ . O . . pin selection
] SVM7824 S N N U B P P
°§° SVM7825 ©3) -0
2 SVM7826 ol - o
SvMm7827 —ol 15
SvM7828 O — O *8 One shot.
SVM7829 - 1O *8 retrigger function
SVM7860 1 O|— *High quality tone
8 — - |- el - el 8 . SP Dri
§'§ SVM7861 (127) © O o —161° x O el
Y% Mask option



[>STANDARD MELODY LIST

Code No. Song Title Code No. Song Title Code No. Song Title
7910C | Holdilidia +¢7943Coe | Romance de amor ¥r7993Coc | Mountain Musician
7910E | Two Minuets O sole mio 7993Con | Westminster
Dark eyebrows | Die Lorelei I A maiden’s prayer
7910G Melodia A The cuckoos waltz | For Elise
Melodia B Old folk at home Romance de amor
79101 Home on the range ¥¢7943Cos | Spring Amaryllis
Green Sleeves Hymne a Lamour Symphony # 40 (Mozart)
7910K lullaby (two songs) { La Mer Dark eyebrows
7910N Musunde Hiraite Farandolles De camptown races
Cho-cho Yesterday 7993Dac | Yellow Rose of Texas-Dixie Land
* 79100 Westminster (two tunes) L'eau Vive Stars and Stripes forever-Anchors Awaign
* 7910P Westminster (accompaniment) O Tannenbaum She wore a yellow ribbon-Twinkle twinkle lttle star
7910Q Wiegenlied (Brahms) Symphony # 40 (Mozart) London Bridge is falling down-Mountain musician
Rock a bye Baby 7:7943Con| Hymne a lamour Row row row a boat-It's a small world
7910CE | Nocturne | Santa lucia Home sweet home-Wiegenlied
Minuet Hey Jude | 7993DAE | Rudiph, The red nosed reindees-Santa Caus is coming to town
7910T Jingle Bells L'eau Vive | We wish you a Memy Xmas-Frosty the snow man
7910CF | For Elise Romance de amor | Jingle Bells-Silent Night
A maiden’s prayer | Yesterday i ‘ Joy to the world-The first Noel
7910CG | Romance de Amor Happy birthday to you ‘ O christmas tree-Hark the herald Angels sing
Petrouchka Wedding march | 0 Oh little town of Bethlehem
* 7910CH | Westminster 7942pan | Jingle Bells | 7902C0a | X'mas song mediey. Red nosed
Ave Maria Joy to the world reindeer. O Tannenbaum Jingle
* 7910CM | Westminster O Tannenbaum | | bells.
Whittington We wish you a Merry X'mas || ©27903Cos | Happy birthday
7910CN | Holdilidia Silent Night || #7903Coc | Wedding March
Home on the range The First Noel * 7903Cok | Happy birthday
7910CP | Silent lake-side Frosty the snow man || #79038Coc | Hymne a lamour
Mountain Musician Rudolph the red nosed reindeer || #-7903Con | The Alphabet Song
7910CQ | Mary's little lamb || #79038Coy | Rock a bye Baby
De camptown races 7950Cos| Les ferilles mortos || #7908Cok 0Old Macdonald Had a Farm
7910CR | Lorelei 7950Cop | Blue bell of Scotland F7903Cos | Mountain Musician
Landler tanz 7950Cor | Yodel *7903Cov | Jingle Bells
7910CS | Amaryllis 7950CoH | Cantate # 147 (Bach) % 7903Caa | Love me tender
Symphony # 40 (Mozart) #7951 Coc | Mexican hat dance | %7903Cas | Love Story
7910CU | Jingle Bells 7:7951Coq| Cantate # 147 (Bach) % 7903Cac | Wedding March
Silent night 7952CoG | Cantate # 147 (Bach) % 7903CaE | Congratulations
7910CV | Joy to the world 7954Car | Green Sleeves || *7903CaH | Silent Night
The first noel #:7955Co0y | O'sole mio || *7903CaL | Saint go'in march'in in
7910CW | O Tannenbaum 77955CoL | Happy birthday to you *7903Can | Jingle bells, Red nosed reindeer,
Frosty the snow man #:7955Cox | Saint go'in march'in in i Joy to the world.
7¢7955Coy | Music box dancer | %7903Cap Music box dancer
79208 The cuckoos waltz —1| #7955CaF Mountain Musician | *7903Car | Wedding march (Long version)
7920B | Home sweet home 77955Can | Jingle Bells ‘ *7903Cas | Let me call you my Sweet heart
7920C | Jingle Bells 27955Csc | Wedding March || #x7903Csga | Jingle Bells.
*7920M | Wedding march Silent Night
*7920Q | Victory gong 7962Con | Green Sleeves Hymne a lamour
7920AH | Wiegenlied (Brahms) Home on the range Mother of mine
Ding Dl_)"g “:7903Dsa | Happy birthday
7930B | Home sweet home Two Minuets ‘ #7903Der | Music box dancer
ilidi “r7903Dgs | Wedding March
;gggg ['Z,':;Z?'a 7975Cos | Landler tanz | 2790308 | ngo Bl Rt Nosad Rends: Joy o e watd
*7930E | Westminster Amaryllis || ¥r7903Dsv | For Elise
7930GA | Yurikago no uta Home on the range ‘ 7902Dcr | Christmas song medley
Green Sleeves %7903Dck | Easter Paradise
7930GB | Jingle Bells For Elise || 7902Dcs | Rock A bye baby
7930GC | We wish you a merry X'mas A maiden’s prayer *7903Dct | Santa Claus is coming to town
7930GD | Rudolph, the red-nosed Reindeer Mountain Musician || %7903Dcv | The First Nogl
7930GE | For Elise Yodel | % 7903Dcy Wheq you wish up on a star
it Ding Dong E :;gg:: \\/(Voz::gl:\gel:'tsu&:d);ilrl:ge March
7942Cor | Holdilidia ‘ Beep sound 7902Dec | Christmas Medley
Minuet (Bach) Westminster ¥ 7903Den | Congratulation
Green Sleeves ‘
Symphony # 40 (Mozart) 7992Coa | X'mas song medley (8 tunes)
Home on the range .5 ¥:7993Coc| Green Sleeves ‘
Silent lake-side i De camptown races
Mountain Musician | For Elise
Happy birthday to you | Romance de amor
#7943Coe | Green Sleeves | 0O sole mio
De camptown races | Lorelei
| For Elise | The cuckoos waltz
Il

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

+rOne shot mode. (A type)

% One shot mode (B type)

£, % OSC, resistor is not included on IC
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I
[>STANDARD MELODY LIST

Code No Song Title Code No Song Title Code No Song Title
7800Dcs | Silent Night 7820Dss | Jingle Bells Medley

7800Dct | Rock a Bye Baby 7820Dsc | Music Box Dancer

7800Dcv | If You Love Me 7820Dse | Jingle Bells

7800Dcy | Brahms’ Lullaby 7820Dsf | Silver Bells

7800Dea | Love Story 7820Dsc | It's a Small World

7800Des | Happy Birthday to You 7820DsH | Over The Rainbow

7800Dec | Jingle Bells 7820Dss | Easter Parade/Peter Cottontail

7800Den | Old Macdonald

7800Der | Twinkle Twinkle Little Star
7800Dea | Romance D'amor

7800Der | White Christmas

7800Des | Wedding March (Wagner)
7800Det | Wedding March (Mendelssohn)
7800Dev | You are my Sunshine

7800Dr8 | O Tannenbanm/Silent Night
7800DFc | Silver Bells

7800DFF | Aure Lee

7800DFGc | Let me call you my sweet heart
7800DFL | Mary Had a Little Lamb
7800DFp | Jesus Loves Me

7800DFT | Yesterday

7800Dfv | Music Box Dancer

7800DFy | My Way

7800DcA | Easter Parade/ Peter Cottontail
7800DcB  |Love Me Tender/Let Me Call You My Sweet|| 7860Cse | Nocturne

7802Dre | For Elise 7860Csc | Minuet

7860Cse | Home on the Range

7860Csr | Green Sleeves

7860Csc | The Entertainer

7860CsH | Lorelei

7860Csk | For Elise

7860Csc | Tableaux d'une Exposition(Promenade)
7860Cee | Je te Veux

7860Cer | The Jewels of the Madonna
7860Cec | When I'm Sixty—four

7860CeH | Minuet (Boccherini)
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PF370-01

SHB2112B:»/=

CMOS 1M-BIT HYBRID STATIC RAM

@Low Supply Current
@Access Time 100ns
@131,072 Words X 8 Bits Asynchronous

HDESCRIPTION
The SHB2112Bias is a 131,072-word X 8-bit hybrid LSI module with four 256K SRAM (SRM20256LM).
With low power consumption, the module can be used with applications which require a battery back-up.
Since it is a static device, it does not requires a clock or refresh circuitry. The I/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.

BMFEATURES
@Hybrid CMOS LSI
@131,072-word X 8-bit memory density
@®Mounting 4 pcs. of 256K static RAM (SRM20256 LMro)
@Access time 100ns Max.
@Single power supply-5volt
@ Printed-circuit-board (PCB) size 17.5mm X101.6mm X 4.77mm (except pins)
@PCB:----- SHB 2112B1a 35-pin SIP (Single inline package)
SHB 2112B1s 35-pin SIM (Single inline module)

HEBLOCK DIAGRAM HPIN CONFIGURATION

< 1/01 to 1/08 >
AO to Al4 >
INTERFACE MEMORY
CONNECTOR CHIPS
TSTt0 T2 >
OE, WE
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HPIN 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 wrltten to the memory module at the positive edge of WE.
When WE is “H”, this module is read operation.

A0 to Al4 | 3 to 17 | <Address Input>

' 15-bit address input pin. (Positive logic)

NC 18 to 21| <No connection>

CST | 25 | <Chip Select>

Cs2 24 These signal line (negative active) are module select line. These line should be selected each one at
[5X) 23 read and write operation. Each CS is available for each 32kB RAM. That is to say, 128kB is dwnde by
Cs4 22 | 4 TS signal. EX. Data will be valid to read and write when CSlis “L"and CS2 to CS4 are “H”.

1f CST 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 eqq_p_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. (5Vi 10%) Normally, 5V is supplied.
IABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Voo —-0.5t07.0 Vv
Input voltage \ —0.5* to 7.0 \
1/0 voltage Vijo —0.5* to Vpp+0.3 v
Operating temperature Topr 0to70 ‘C
Storage temperature Tstg —40 to 100 °C
Soldering temperature and time Tsol 260°C, 10s (Lead only) —
* Vi, Vo (Min.)= —1.0V at pulse width less than 50ns
EDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0t070°C)
Parameter Symbol Conditions Min Typ Max Unit
Vpp 4.5 5.0 5.5 \
Supply voltage Vss 0 0 0 v
Input voltage Viu 2.4 — Vpop+0.3 \
Vi —0.3* 0 0.8 v
*ViL (Min)= —1.0V at pulse width less than 50ns
MELECTRICAL CHARACTERISTICS
@®DC Electrical Characteristics (Vop=5V£10%, Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ* Max Unit
Input leakage current I V=0 to Vpbp -2 — 2 rA
) loos CST to CS4=Vin Non-selected — 6 12 mA
Stand-by supply current lops: 110 12V 0 20 =Voo 0 Var L.V — — 200 uA
- Vi=ViL, Vi
Average operating current loba o =0mA teye=Min — 60 75 mA
CST toCS4=Viy or WE=V_
Output leakage current o or DE=Vi Vijo=0 to Voo -2 — 2 ©A
High level output voltage Vou lon=—1.0mA 2.4 — — Vv
Low level output voltage VoL loo=2.1mA — — 0.4 \
*Ta=25°C, Voo=5.0V
@Terminal Capacitance (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
Input capacitance Ci — — 50 pF
Input/output capacitance Cio — — 50 pF
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@AC Electrical Characteristics

ORead cycle (VDD =5V+10%, Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions Min Max Unit
Read cycle time tre 100 —- ns
Address access time tacc — 100 ns
CS access time tacs*3 *1 — 100 ns
OE access time toe — 55 ns
CS output set time torz *3 10 — ns
CS output floating time teuz*3 *2 — 10 ns
OE output set time toLz *1 5 — ns
OE output floating time tonz *2 _ 10 ns
Output hold time ton *1 10 — ns
O Write cycle (Vop=5V£10%, Vss=0V, Ta=0to 70°C)
Parameter Symbeol Conditions Min Max Unit
Write cycle time twe 100 - ns
Chip select time tow*? 90 — ns
Address valid time taw 90 — ns
Address setup time tas . 0 — ns
Write pulse width twe 75 — ns
Address hold time twr 0 — ns
Input data setup time tow 45 — ns
Input data hold time toH 0 — ns
‘WE output floating time twhz *2 - 40 ns
'WE output setup time tow *1 10 — ns
*1 Test Conditions 5. Output load: CL=100pF (Include scope & jig capacitance) *3 ‘c§ to CS4
1. Input pulse level: 0.6V to 2.4V 6. Circuit TP
2. t=t=10ns
3. Input and output timing reference levels: 1.5V 3900
4. Output load: CL=100pF 1/01 to1/08
*2 towz, towz, twnz Test Conditions [ 225V
1. Input pulse level: 0.6V to 2.4V I
2. t=t=10ns = =
3. Input timing reference levels: 1.5V CL= (Include jig capacitance)

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

® Timing Chart

O Read Cycle*! O Write Cycle 1 (CST to CS4 Control)*?
tre | | — 1. -l
ADORESS P 3 * ADDRESS }
;..w ton 77 Sm—— tw— twnet
TST0T88 NNNNF —tos——= ;F7777. TST 0 TS84 KK - K ANNN\N
e——tcz ,':l—‘w e t a5 oo
44 k .7 04 V4 wE K777777777
toe. Fe—tom
Dot —————————— TR R Dout 333 =
tow—ef=8ton
Din
0 Write Cycle (WE Control)*3 *1 During read cycle time, WE should be high.
. e o *2 During write cycle that is controlled by CS1 to CS4, the
ADDRESS jE % output buffer changes to high impedance.
v twns CSi to CS4 should be selected each one at read and
TS1 to CS4 R
CSTto T8 AN\ }}s\-‘ 2 write operation.
wE we- *3 During write cycle that is controlled by WE, the output
N — . BE= 14"
ANN Y A buffer changes to high impedance. (OE="H")
P twnz ‘_M_ﬂ,n
Dout
<X
tow =1 tou!
Din
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DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY Vss=0V, Ta=0 to70°C)
Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage - Vpor CST to CS4=Vppr—0.2V 2.2 — 5.5 v
Data retention current lpor = | VePR=%Q4CST to Cst=Voor ~0.2v — - 200 A
Chip select data hold time tcor 0 — — ns
Operating recovery time tr trc* - — ns

*tac=Read cycle time

Data retention timing (CST to CS4 Control)

le—— Data hold time
Vop ——————
oo 4.5V Voor22.2V 4.5v
tcor™
i ZVoor—0.2V [

P — CS1 to CS4
S1to CS4 2.4V 24v

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.

BWFUNCTION

@®Truth Table

CS1 to CS4 * OE WE A0 to Al4 DATA I/O MODE. loo

H x x X Hi-Z Not selected | Ipps, lpost, Ibpr
Stable * X L Stable Data in Write lopa
Stable * L H Stable Data out Read Ippa
Stable * H H Stable Hi-Z Output disable lopa
X:"H" or "L"

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

35-pin SIP

+0.008
0.05-0.004

(2X) 1PIN
MARK

©)

)
I
®
R
N
N
@
]

(2X) 35PIN
MARK

+0.2'
0.133%0.008 4,0%0012 (101.6+03) 0.133 0008 (1.27%83)
10.2 +0.008 +0.2 +0.2
(3.38%02) 3.734 (94.8402) (?23)(8) ) Max 0,138)
Max 3.5
(3gsor) Max35)
2ol o , 0 - 0 g
SS|m @ - D SRM20256LM [2]) sRM20256LM |[) sSRM20256LM | %) SRM20256LM —gs 3
ool & 8 c1 5] ER R
| 5 0 / ra 23| g
el A 1 2 3 4 R < O] ol
° o i n35 STy XN
i L
(R1.57)
0_0210.006 0‘110.006 2 3
0.08(2.03) (0.5015) (2.54£0.15) 0.3 % 5
0.3*0016 0.1x1.339=3.4 (2.54x34=86.36) 762 K2 _.| (03%015)
(7.62£04)™ o
S
(2X) 1PIN (2X) 35PIN
MARK MARK
«
I
@
N
O 5 O
5
unit : inch
mm)
SHB 2112B1a
35-pin SIM
0052006
+0.2
0.133%0008 4.0%0012 (101.6%03) 0.13340008 (127—0.1)
(3.38£02) 3.734 %0008 (94.84%0.2) (3.38+02)
@x) Moo 355
Max 3.
($32gz01) ax 22
§ &~ + 0 | 0 ~/
SS9l ™ O s D sRmM20256LM |°Z]) srM20256LM | D sRM20256LM [53D sRM20256LM | (T5- o =
o wl o o Cl C3 g o
IS 0 ) 0 S #
ez & 2 1 2 3 4 [ \_
=} 10000000000aooooogo! 0000000000goooass 1" S 9
(8157) Min 0.07 0.120006 34| g9
0.08(2.03) (Min 1.78) (2.54%015) 03 22 g(\i
- a
0.3%0016 0.1x1.339=3.4 (2.54x34=86.36) (7.62) = &?_-
(7.62£02) E ¥E

unit : inch
mm

SHB 2112Bs



BCHARACTERISTICS CURVES

Under measurement
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PF371-01

» »
. SHB2212Bw&__
CMOS 1M-BIT HYBRID STATIC RAM
@Low Supply Current
@Access Time 120ns
@131,072 Words X 8 Bits Asynchronous

@Iincluded Decoder

HEDESCRIPTION
The SHB2212Bw/i is a 131,072-word X 8-bit hybrid LSI module with four 256K SRAM (SRM20256LM)
and a 3-8Line decoder. With low power consumption, the module can be used with applications which
require a battery back-up. Since it is a static device, it does not requires a clock or refresh circuitry. The
1/0 control provides 3-state, output, for data bus connection. These features provide solutions for a wide
variety of applications, including microcomputers and other peripheral equipments.

BFEATURES
@Hybrid CMOS LSI (with address decoder)
@131,072-word X 8-bit memory density
@Mounting 4 pcs. of 256K static RAM (SRM20256 LMio)
@3-8 line decoder
@Access time 120ns (Max.)
@Single power supply-5volt
@3-State output, with wired-or capability
@ Printed-circuit-board (PCB) size 17.5mm X 101.6mm X 8.27mm (except pins)
@PCB - +eveverereeneees SHB 2212Bia 35 pin SIP (Single inline package)
SHB 2212B 35 pin SIM (Single inline module)

EBLOCK DIAGRAM HPIN CONFIGURATION

OU!

——
;

AO to Al4
INTERFACE MEMORY
CONNECTOR ADDRESS CHIPS
Al5to A16 pecoper| CS1to TS24
S1, CS2, OE, WE
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BPIN 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.

A0 to A16 | 3 to 19 | <Address Input>

17-bit address input pin. (Positive logic)

NC 20 to 23| <No Connection> -

st 25 [<Chip Select> _

Cs2 24 Memory module select signal line. Data is valid to read and write when CSTis “L" (negative
logic) and CS2 is “"H" (positive logic).

When CS1is “H" or CS2 is “L" level, the module is in the non-selected mode. (lpp 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.

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 CST="“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.
HABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Voo -0.5t07.0 \'
Input voltage \'3 -0.5* t07.0 . \J
1/0 voltage Vijo —0.5* to Vpp+0.3 v
Operating temperature Topr 0to70 °C
Storage temperature Tstg —40 to 100 °C
Soldering temperature and time Tsol 260°C, 10s (Lead only) —
* Vi, Vo (Min.)= —1.0V at pulse width less than 50ns
MDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0jto 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 4.5 5.0 5.5 \
Supply voltage Ves 0 0 0 v
Input voltage Vin 2 Voo +0.3 v
Vi —0.3*! 0 0.8 \
*1 Vi (Min)=—1.0V at pulse width less than 50ns *2 A15, A16, CS1,CS2 *3 Others except A15, A16, CS1, CS2
BELECTRICAL CHARACTERISTICS
@DC Electrical Characteristics (Vop=5V+10%, Vss=0V, Ta=0 to70°C)
Parameter Symbol Conditions Min Typ* Max Unit
Input leakage current Iu V,=0toVpp -2 — 2 ©A
loos CS1=Vy, CS2=V;. Non-selected — — 7 mA
Stand by supply current | o i LI Nt O L] — = 200 A
) Vi=Vi, Vin
Average operating current lopa lo=0mA teye=Min - 65 80 mA
CS1=Vi or CS2=Vy_ or WE=V.
Output leakage current o or OE=Vir Vio=0toVoo ) — 9 2A
High level output voltage Vou lon=—1.0mA 2.4 — — \']
Low level output voltage Voo loo=2.1mA — — 0.4 \
*«Ta=25C, Voo=5.0V
@Terminal Capacitance (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
Input capacitance C - — — 50 pF
Input/output capacitance Cio — — 50 pF
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@AC Electrical Characteristics
ORead cycle (Vpp=5V+10%, Vss=0V, Ta=0to70°C)
Parameter Symbol Conditions Min Max Unit
Read cycle time tre 120 — ns
Address access time tacc — 120 ns
CST access time tacs: *1 — 120 ns
CS2 access time tacsz — 120 ns
OE access time toe — 65 ns
CST output set time teuzs 10 — ns
CS1 output floating time tenzt *2 — 65 ns
CS2 output set time toLze .1 10 — ns
CS2 output floating time tcHz *2 — 65 ns
OE output set time toLz *1 5 - ns
OE output floating time tonz *2 — 65 ns
Output hold time ' tom *1 10 — ns
O Write cycle (Vop=5V+10%, Vss=0V, Ta=0t070°C)
Parameter Symbol Conditions Min Max Unit
Write cycle time twe 120 — ns
Chip select time (CST) tew 100 — ns
Chip select time (CS2) towz 100 — ns
Address valid time taw 100 — ns
Address setup time tas .l 10 — ns
Write pulse width twe 90 — ns
Address hold time twr 10 — ns
Input data setup time tow 60 — ns
Input data hold time ton 10 — ns
'WE output floating time twhz *2 — 65 ns
'WE output setup time tow *1 10 — ns

*1 Test Conditions

1. Input pulse level: 0.4V to 3.85V
0.6V to 2.4V

2. t=t=10ns

------ CS1, €S2, A15, A16
------ Other except CS1, CS2, A15, A16

3. Input and output timing reference levels: 1.5V

4 . Output load: C_=100pF

*2 tcHz, towz, twwz Test Conditions

1. Input pulse level: 0.4V to 3.85V
0.6V to 2.4V

2. t=t=10ns

~~~~~~ CSt, CS2, A15, A16

~~~~~~ Other except CS1, CS2, A15, A16

3. Input and output timing reference levels: 1.5V
4. Output timing reference levels: ' 200mV (the level displaced from stable

® Timing Chart

output voltage level)

5. Output load: C.=100pF (Include scope & jig capacitance)
6. Circuit

1/01 to 1/08

TP
3909

Cu

I

2.25v

1

CuL=100pF (Include jig capacitance)

O Read Cycle*!

Address ::} . S

Cs1 K e /

SN — SRNVRRAVARMARRN
oF ‘*—lm.“—t - )FE / H22

Dout Flos - - Xo—

O Write Cycle 1 (CS1 Control)*?

Address
Cs1
Cs2
WE
Dout

Din

) we
/T S B
4  AEARRRRAARARRRANNY
AR
B33 &z
tow—rton
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O Write Cycle 2 (CS2 Control)*3 0 Write Cycle 3 (WE Control)*4

Address X X Address I( _ — _ ) &

T Iy LTI oS JTLIUURT T

cs2 — m—\r - cs2  ZZZZZITIIT A SITTTTIITY
—twz— ——tow-—-LWT

Dout aw Dout IS ausas =

tow—t—ton tow—t—ton
Din Din

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

*2 During write cycle that is controlled by CS1, the output buffer changes to high impedance.
*3 During write cycle that is controlled by C82, the output buffer changes to high impedance.
*4 During write cycle that is controlled by WE, the output buffer changes to high impedance.

(CE="H")
HDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss=0V, Ta=0to70°C)
Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Voor CS12Vppr—0.2V or C52<0.2V 2.2 — 5.5 v
Data retention current loor I R R ey B — - 240 uA
Chip select data hold time tcor 30 — — ns
Operating recovery time tr tre* — — ns

*tac =Read cycle time

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

Data hold time Voo

45V ypprz22v 45V

tcor tr

57 2Voor—0.2V
cst 385V oof 3.85V cs2

f-Data hold time
4.5V Voor22.2V

Voo

€s2s0.2v

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
CS1 CS2 OE WE AD to Al DATA 1/0 MODE Ioo
H x x X X Hi-Z Not selected | Ipps, lppst, Ipor
X L x x X Hi-Z Not selected | Ipps, lppst, Ibor
L H X L Stable Data in Write lopa
L H L H Stable Data out Read looa
L H H H Stable Hi-Z Output disable lopa

x 1 “H" or “L”
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HMPACKAGE DIMENSIONS

35-pin SIP
0.05°860
0.13310008 4.010012 (101.603) 0.133+0008 (1.27:8})
(3.38£02) 3.7340008 (94 84+02) (3.3802) Max 0.138
2x) Max 0.138 (Max 3.5)
(BXge01)  (Max35) |
v
Sl = 2 0 @
%3 By = c2 cUA ~/ g rg < —
gele = i a R A
on|w o o® -
S7js 2 o 135 o2 §”
° T
(R1.57)
0.02 +0.006 0.110.006 E
0.08(2.03) (0.5+015) (2.54%015) 03| &% 0.012£0006
0.3%0016 0.1%1.339=3.4 (2.54 x34=86.36) g6 o (0.3%019)
(7.6210") 29 -
S
(2X) 1PIN 2 IN
MARK 2% '3;;5“(
1 GE
4 8
-l
N
O E M O
5 Go
unit : inch
mm
SHB2212B1a
35-pin SIM
005055
0.13340008 4.0£0012 (101.603) 0.133+0008 (127:%9
(3.38t02) 3.73410008 (94.84102) (3.3802) Max 0,138 Max 0.138
@x) (Max 3.5) (Max 3.5)
(¢3.181°'1) ax 3-9) |
g EE ho / |
&= X
5 S | @» 2] c2 ce -
?33‘0. b Q) M'm M 8 srm20256LM | (D) § % H
gE & Lo 1 2 3 4 ] —
(=] 1000000A00000000000MH00000000000000M0ss I c 9
(R1.57) IR [N =
Min 0.07 0.1+0006 cLlge
0.08(2.03) (Min 1.78) (2.540.15) 03 ey g o
0.3+0016 0.1x1.339=3.4 (2.54 x34=86.36) 762 $%la g
(7.62%02) e ZE
(2X) 1PIN
MARK (2X) ?dsAPl;&
1
4 i
Al
8
OE + O
5 “o
unit : inch

mm
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PF372-01

SHB2125Box/08

CMOS 2M-BIT HYBRID STATIC RAM
@®Low Supply Current
@Access Time 120ns
@262,144 Word X 8 Bits Asynchronous

HMDESCRIPTION
The SHB2125Boass is a 262, 144-word X 8-bit hybrid LS| module with eight 256K SRAM (SRM20256LM).
With low power consumption, the module can be used with applications which require a battery back-up.
Since it is a static device, it does not requires a clock or refresh circuitry. The I/O control provides 3-state
output, for data bus connection. These features provide solutions for a wide variety of applications, including
microcomputers and other peripheral equipments.

HFEATURES
@Hybrid CMOS LSI
@262,144-word X 8-bit memory density
@Mounting 8 pcs. of 256K static RAM (SRM20256 LMz2)
@Access time 120ns (Max)
@3-State output, with wired-or capability
@Single power supply-5volt
@ Printed-circuit-board (PCB) size 17.5mm X101.6mm X 8.27mm (except pins)
@PCB-+vvvveeennnnne SHB2125Boa 35 pin SIP (Single inline package)
SHB2125Bos 35 pin SIM (Single inline module)

EBLOCK DIAGRAM HPIN CONFIGURATION

Vss 1 co +
WE
0 -
Al
A2 5 <
A3 %
A4
1/01 to 1/08 AS §
A6 N
A7 10 2
A8 =
A9 =8
AL0 2250
AO to Al4 :i; 5
A13
INTERFACE MEMORY Ald
CONNECTOR CHIPS =
. TS6 20
CST to CS8 TS5 o
csa
cs3
cs2
€31 25
OE, WE /o1
1/02
1/03 ~ 8820
1/04 -
1/05 30 2
1/06 H
1/07 S
1/08 2
o




'MPIN 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.

A0 to A14 | 3 to 17 | <Address Input>

15-bit address input pin. (Positive logic)

25 {Chip Select>

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 foreach 32kB RAM. That is to say, 256kB is divide by

O

S
S

..O
N

i i | 8 CS signal. EX. Data will be valid to read and write when CSTis “L"and CS2 to CS8 are “H".
CS8 18 1f CST to CS8 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 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%) Normally, 5V is supplied.
HABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Voo -0.5t07.0 \%
Input voltage \'A —-0.5* to 7.0 \'
1/0 voltage Vijo —0.5* to Vpp+0.3 \"
Operating temperature Topr 0to70 °C
Storage temperature Tstg —40 to 100 °C
Soldering temperature and time Tsol 260°C, 10s (Lead only) —
* Vi, Vo (Min.)= —1.0V at pulse width less than 50ns
IEDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0t070°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 4.5 5.0 5.5 \
Supply voltage
Upply voliag Vss 0 0 0 v
Input voltage Vin 2.4 - Vpp+0.3 v
Vi —0.3* 0 0.8 \

* ViL (Min.)= —1.0V at pulse width less than 50ns
BELECTRICAL CHARACTERISTICS

@DC Electrical Characteristics (Vop=5V+10%, Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ* Max Unit
Input leakage current I Vi=0toVpp —2 — 2 ©A
Iobs CS1toCS8 =V, Non-selected — 12 24 mA
tand-by supply current s 2
Stand by supply lopst | SISV 00 ViV 0N o 0] — = 800 LA
Average operating current loba Vi=Vi, Vin _ 55 70 mA

l/o=0mA tcyc=Min
CS1toCS8=Vy or WE=V,,

Output leakage current lo or OE=Viu, Vijo=0toVpp =2 - 2 A
High level output voltage VoH lon=—1.0mA 2.4 — - \
Low level output voltage VoL lo.=2.1mA — — 0.4 . \]
*Ta=25C, Vop=5.0V
®Terminal Capacitance (f=1MHz, Ta=25C)

’ Parameter Symbol Conditions Min Typ Max Unit
Input capacitance C — — 80 pF
Input/output capacitance Cijo — — 80 pF
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@AC Electrical Characteristics

ORead cycle (Vpp=5V+10%, Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions Min Max Unit
Read cycle time tre 120 — ns
Address access time tacc — 120 ns
CS access time tacs *3 *1 — 120 ns
OE access time toe — 60 ns
CS output set time torz *? 10 — ns
CS output floating time tenz *® *2 — 45 ns
OE output set time toLz *1 5 — ns
OE output floating time tonz *2 — 45 ns
Output hold time toH *1 10 — ns
O Write cycle (Vop=5V+10%, Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions Min Max Unit
Write cycle time twe 120 — ns
Chip select time tew*? 105 — ns
Address valid time taw 105 — ns
Address setup time tas .l 0 — ns
Write pulse width twe 80 — ns
Address hold time twr 0 — ns
Input data setup time tow 50 — ns
Input data hold time ton 1] — ns
'WE output floating time twHz *2 — 45 ns
'WE output setup time tow *1 10 — ns
*1 Test Conditions 5. Output load: CL=100pF (Include scope & jig capacitance) *3 CSito CS8
1. Input pulse level: 0.6V to 2.4V 6. Circuit TP
2. t=ty=10ns
3. Input and output timing reference levels: 1.5V 3900
4. Output load: CL=100pF 1/01 to 1/08
*2  toz, tonz, twiz Test Conditions Cu 2257
1. Input pulse level: 0.6V to 2.4V I I
2. t=t=10ns = =
3. Input timing reference levels: 1.6V C.= (Include jig capacitance)
4. Output timing reference levels: +200V (the level displaced from

stable output voltage level)
@ Timing Chart

O Read Cycle*! o Write Cycle 1 (CST to CS8 Control)*2
the J twe _—
ADDRESS X % ADDRESS X 1
roves oo —tw— tway
} ) = tonz. et 25
LAEEANNANNNNNNNE. 77N we ! H7TT77777.
SV -2/ — e bt ST =&
tow—e ton
Din
© Write Cycle (WE Control)*3 *1 During read cycle time, WE should be high.
I twe - *2 During write cycle that is controlled by CS1 to CS8, the
ADDRESS * % output buffer changes to high impedance.
N taw L CS1 to CS8 should be selected each one at read and
CSltoC _:h:si K write operation.
wE W *3 During write cycle that is controlled by WE, the output
b ANN b d buffer changes to high impedance. (OE= “H")
b twiz' [—tow
Dout __—-1@
tow*=ton
Din <£




HDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY

(Vss=0V, Ta=0to 70°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Vbor CS1toCS8=Vppr—0.2V 2.2 — 5.5 "
Data retention current IpoR Voor =8V, CSTioCSB=vaon 0.2V — — 400 uA
Chip select data hold time tcor [1} — — ns
Operating recovery time tr - tre* — — ns
*trc=Read cycle time
Data Retention timing 1 (CS1 to CS8 control)
le—— Data hold time
Voo 45V yooaz22v 45V
teore tr
o CS1 toCS8=Vppr—0.2V
CSi1 to CS8 2.4V 2.4v
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.
IFUNCTION
@Truth Table
CS1toCS8 * OE WE A0 to Al4 DATA I/0 MODE oo
H X X X Hi-Z Not selected loos lopsi loor
Stable * X L Stable Data in Write lppa
Stable * L H Stable Data out Read lopa
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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HPACKAGE DIMENSIONS

35-pin SIP
+0.008
0.05-0004
.2
0,133 0008 4.0£0012 (101.6%03) 01330008 (1.27%8%)
(3.38%02) 3.734£0008 (94.8402) (3.38%02) Max 0.138
(2X) Max 0.138 (Max 3.5)
(Bgeor) Max35) |
H
it g . 2 8 PN
Sl @ OSD MG a3 MC) zgforé.:‘;
NS i0 o ) IR
22w A 1 2 3 <ol Bl3
°Tic 1n n3s SSy 2
(R1.57)
.02 £0.006 0.1+0.006 P
0.08(2.03) ?of’szto_,s) _LL (Gsatos 03 %% 0.012£0006
0.3£0016 0.1x1.339=3.4 (2.54x34=86.36) g2l K2 _| (0.3%015)
(7.62%04) oL
S
(2x) 1PIN (2X) 35PIN
MARK MARK
¢£) 8 L 9
s 0 ARRAARRNNERD aaaaannnanel o 3
O & ;g SRM20256LM () sRM20256LM [3oD srm20256LM | O
? o TITITTTy Ty a 3
unit : inch
mm
SHB2125Boa
35-pin SIM
005888
0.133£0008 4.0%0012 (101.603) 0.13340008 (1.2783)
(3.38%02) 3.734%0008 (94.84t02) (3.38%02) Max 0.138
2% Max 0.138 (Max 3.5)
(¢3'18t01) (Max 3.5))
/ H
§ & o + ] o] |
S S c2 c8 >
QN 5 a 0 - S #
3z c“\le_— 1 2 3 4 [ 1 \_
= 10000000000000000000000000000000000([136 F S S
(RLS7) Min 0.07 0.1¥0.006 38 §§ -
0.08(2.03) (Min 1.78) (2.54+0.15) 03 22 o
0.30016 0.1x1.339=3.4 (2.54x34=86.36) e zz! &%
(7.62£02) 1 Erz
(2X) 1PIN (2X) 35PIN
MARK MARK
w
I
@
N
O &
£
unit : inch
(mm)

SHB2125B0s
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PF373-01

SHBZZZSBOA/OB

CMOS 2M-BIT HYBRID STATIC RAM

@®Low Supply Current

@Access Time 150ns

@262,144 Words X 8 Bits Asynchronous
@Included Decoder

HEDESCRIPTION
The SHB2225Boa/08 is a 262, 144-word X 8-bit hybrid LSI module with eight 256K SRAM (SRM20256LM)
and a 3-8Line decoder. With low power consumption, the module can be used with applications which
require a battery back-up. Since it is a static device, it does not requires a clock or refresh circuitry. The
1/0 control provides 3-state output, for data bus connection. These features provide solutions for a wide
variety of applications, including microcomputers and other peripheral equipments.

HMFEATURES
@Hybrid CMOS LSI
@262,144-word X 8-bit memory density
@Mounting 8 pcs. of 256K static RAM (SRM20256LMi2)
@3-8 line decoder
@Access time 150ns
@Single power supply-5volt
@3-State output, with wired-or capability
@ Printed-circuit-board (PCB) size 17.5mm X101.6mm X 8.27mm (except pins)
@PCB-cveeeeereennnes SHB2225Boa 35 pin SIP (Single inline package)
SHB2225Bos 35 pin SIM (Single inline module)

EBLOCK DIAGRAM HPIN CONFIGURATION
®)

< 1/01 to 1/08

A0 to A14

NI

INTERFACE MEMORY

CONNECTOR ADDRESS CHIPS
A15 to A17 DECODER CS1 to CS8

CS1, Cs2, OF, WE
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HPIN 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.

A0~A17 | 3 to 20 | <Address Input>

18-bit address input pin. (Positive logic)

NC 21 to 23 <{No Connection>

[3]) 25  [<Chip Select>
CS2 24 Memory module select signal line. Data is valid for read and write when CSTis “L” (negative

logic) and CSZ is “H” (posmve logic).

When CSTis “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.

OE 34 [<Output Enable>

Data read signal line (negative logic) from the equlpment to the memory module.

As Data 1/0 terminals are hi-impedance when CST="“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.
EABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Vop —-0.5t07.0 Vv
Input voltage Vi —-0.5* tq 7.0 v
1/0 voltage Vio —0.5* to Vpp+0.3 v
Operating temperature Topr 0to70 °C
Storage temperature Tstg —40 to 100 °C
Soldering temperature and time Tsol 260°C, 10s (Lead only) —
*.ViL (Min.)= —1.0V at pulse width less than 50ns
IMDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 4.5 5.0 5.5 v
Supply voltage
pply voltag Vss 0 0 0 v
3.85%2 —
Input voltage Vin 2.4%% Vop +0.3 v
ViL -0.3*' 0 0.8 \Y

*1 Vi (Min.)= —1.0V at pulse width less than 50ns x2 A15, A16, A17,CS1,CS2 *3 Others except A15, A16, A17, CS1, CS2
MELECTRICAL CHARACTERISTICS

ODC Electrical Characteristics (Voo=5V+10%, Vss=0V, Ta=0 to70°C)
"~ Parameter Symbol Conditions Min Typ* Max Unit
Input leakage current I =0toVpp -2 — 2 ©A
loos CS1=Vin, csz Vi Non-Selected — — 10 mA
Standby supply current | v LN B0 N o 08 — = 800 4A
Average operating current loba Vi=Viu Vin . — 60 75 mA

lio=0mA tcye=Min
CS1=Viy or CS2=V,_or WE=Vy

Output leakage current o or OE=Vis Vijo=0toVoo -2 — 2 ©A
High level output voltage Vou lon=—1.0mA 2.4 — — \
Low level output voltage VoL lo.=2.1mA — — 0.4 \
*Ta=25C, Vop=5.0V
@®Terminal Capacitance (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit |
Input capacitance C — — 80 pF
Input/output capacitance Ci/o — — 80 pF
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@AC Electrical Characteristics

ORead cycle (Vpp=5V£10%, Vss=0V, Ta=0to70°C)
Parameter Symbol Conditions Min Max Unit
Read cycle time tre 150 — ns
Address access time tacc — 150 ns
CST access time tacsi *1 — 150 ns
CS2 access time tacs2 — 150 ns
OE access time toe — 70 ns
CST1 output set time tozt 10 — ns
CST output floating time tewzi *2 — 70 ns
CS2 output set time teize *1 10 — ns
CS2 output floating time tchze *2 — 70 ns
OE output set time torz *1 5 — ns
OE output floating time toHz *2 — 70 ns
Output hold time ton *1 10 — ns
O Write cycle (Vop=5V+10%, Vss=0V, Ta=0t070°C)
Parameter Symbol Conditions Min Max Unit
Write cycle time twe 150 —_ ns
Chip select time (CST1) tewr 130 — ns
Chip select time (CS2) tewz 130 - ns
Address valid time taw 130 — ns
Address setup time tas .l 10 — ns
Write pulse width twe 100 — ns
Address hold time twr 10 — ns
Input data setup time tow 70 — ns
Input data hold time ton 10 — ns
WE output floating time twHz *2 — 70 ns
WE output setup time tow *1 10 _ ns
*1 Test Conditions o 5. Output load: CL=100pF (Include scope & jig capacitance)
1. Input pulse level: 0.4V to 3.85V:---- CSt, CS2, A15,_A16, A17 6. Circuit
0.6V to 2.4V -+ Other except CS1, CS2, A15,
A16, A17
2. t=t=10ns TP
3. Input and output timing reference levels: 1.5V
4. Output load: CL=100pF 3900
*2 tcHz, towz, twhz Test Conditions 1/01 to 1/08
1. Input pulse level: 0.4V to 3.85V:--- CSi, Cs2, A15_,£:16, A17 Cu 225V
0.6V to 2.4V -+ Other except CS1, CS2, A15, A16, :I: I .
A17

2. t=t=10ns

3. Input and output timing reference levels: 1.5V

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

CuL=100pF (Include jig capacitance)

@® Timing Chart

O Read Cycle*! O Write Cycle 1 (CST Control)*?2
Address X % Address ) X
t tor={ t twr
R — ; N/ T VG S
torz—— tewzt Ftas-
cs2 N A\ Cs2 1 ATITITY
OE N\ N £ WE \3 f
— g S—
Dout —Wm XX0—— Dout %) a
tow—t=ton
Din —-—(i i}-——-——-—
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0 Write Cycle 2 (CS2 Control)*3 O Write Cycle 3 (WE Control)*#4

Address ) & X Address { _ )

Cs1 AT 1 /[T ¢st - \\\\ \\\ \ /.

tas N As—]
cs2 7 . ) Cs2 3 O
' tow twe
— _ —
WE DWW HITTTTTTT77; WE NS = T
. WHZ: —tow-
Dout Aa. Vasow Dout Ty MI)_/777-
! tow—1—tom ! tow-——ton

oim Y oim i —
*1 During read cycle time, WE should be high.

*2
*3
*4

During write cycle that is controlled by CST, the output buffer changes to high impedance.
During write cycle that is controlled by CS2, the output buffer changes to high impedance.
During write cycle that is controlled by WE, the output buffer changes to high impedance.
(OE="H")

EDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss=0V, Ta=0 to70°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Vbpr CS12Vppr—0.2V or CS2<0.2V 2.2 — 5.5 v
Data retention current DR oo By W8y % 2%y — — 440 uA
Chip select data hold time tcor 30 — — ns
Operating recovery time tr tre* — —_ ns
*tac=Read cycle time

Data retention timing 1 (CS1 Control) Data retention timing 2 (CS2 Control)
Data hold time:

Data hold time
45V yppr=22v 45V

4.5V VporZ2.2V
Voo

teor

3.85v

tr
S82Voor—0.2V
R 3.85V

(9]

S1 to

Cs1 Cs2

€S2s0.2v

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.

HFUNCTION
@ Truth Table
CS1 CS? OE WE A0 toA17 DATA I/0 MODE Ioo
H X X X X Hi-Z Not selected | Ioos loosi loor
X L X N X Hi-Z Not selected loos lobs1 Ipor
L H X L Stable Data in Write Ioba
L H L H Stable Data out Read lppa
L H H H Stable Hi-Z Output disable lopa

Xt “H" or “L"
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EPACKAGE DIMENSIONS

35-pin SIP
+0.008
0.05 -0.004
$0012 (101.6%03) ( :0'2)
0.133£0008 4.0 : 0.1330008 1.27-01
(3.38102) 3.734£0008 (94,84 £02) (3.38:02) Max 0.138
2X) Max 0.138 (Max 3.5)
(¢3418*°-‘) (Max 3.5) |
° =
P i a
%3 o c2 M C{ g5 3|8
Q0| O cl s 9ls |
&5in D <3| g
o=lS ! 2 35 S 3|8
135 2 L
(R1.57)
0.02%0.006 Q.1 £0.006 25
0.08(2.03) (OEzo1s) o (5.544015) 03| &2 0.012£0006
0.3+0016 0'1x1.339=3.4 (2.54x34=86.36) (762 2 _| 0319
(7A6210.4) I '0_: \Lt_')/
S
(2X) 1PIN (2X) 35PIN
MARK MARK
‘w o 8 3 9 S
2 Dcmnmumn AL DALOILEIRNE [ LOEARLINIL
oR +D sRM20256LM |2]) srM20256LM () sRM20256LM | D) srM20256LM | O
b
g D6:)"IIIII||”“|I 0 LALLLALL AL LALLLALLALLE] I:Illlllllllllll
unit : inch
mm
SHB2225B0a
35-pin SIM
+0.008
0.05-0.004
0.133%0008 |_ 400012 (101.6+03) 01330008 (1.27283)
(3.38%02) 3.734£0008 (94.84+02) (3.38%02) Max 0.138
(2X) Max 0’%%8 (Max 3.5)
(¢3.18"°-‘) (Max 35)
g ITITTTTIITTTITS T ! A
> N —_
s D srm20256LM [ 2D sRM20256LM | ) SRM20256LM 72D sRM20256LM | (53 B
sl © 1 c3 g s
3 B’I"‘) n rrrrrrrerr O mrrrrermn ' g S ©
== * 1 2 3 4 < = l_
=] 10000000000000000000000000000000000035 c 8
R1.57 R — -z
(RLSD) Min 0.07 0.1 0006 =0l 82
0.08(2.03) (Min 1.78) (2.5410.15) 0.3 co| o
0.3t0016 0.1x1.339=3.4 (2.54x34=86.36) 62 £% gl
(7.62£02) . re rz
(2X) 1PIN IN
MARK @x) sﬂiﬁ?K
100000000 a a SE
73 Q 8 L 9 S
2 Do DAL A
OR +;g SRM20256LM [ ) SRM20256LM | D) srm20256LM | O
o
g‘ DSO Dllllllllllll LALAAARARLLL] D
unit : inch
mm
SHB2225B0s
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BCHARACTERISTICS CURVES

Under measurement

H-24



1988/19890 CMOS
I. OTHER PRODUCTS DATA BOOK

\",
‘\“ %
W 2
o %
o *
N\ ()
W 2
o 2
s %
\\\ o,
\\“ ";
v %
e
\) ()
RO 2
" L/ )
‘\‘ " (/
\‘ ’ %
\) (J/ 73
W %
\“ % \Y,
o ‘% W'
\ ’ O
\) ’ \ )
o % e ’
N ’, W ?
\) L/ \) (/
A C/ 0\ 7y
) %2 A\ %
\ 7 N\ (A
'I '¢ \\‘ (/
2 % W 2
2, (A \\‘ ()
) 73 S %
(/ (4 \) )
% » %
%, e %
° \\‘ % ’,
%2 o e .
% N 2 %
C/ \\‘ % C/
2 W 2 >
2 \“ i \>)
(/) S o, W%
2 R 2 R
2, L\ 2, g °
% ‘\\‘ "’ “\\ ’
% W
\\“’& l' ‘\\
w2 % » et
W\ % () \\‘
\) () \
N 2 ’ N
N . ’, |\
\\\‘ % ’ \\\ :
\) o,
w 2 w2
) 73 \) %
2, \) )
2, O ”
%, W %
2, A\ ’¢
? N .
(/ \ %
‘% \\‘ ()
. R\ CA






PF222-02

SED9420CAc

CMOS DATA SEPARATOR FOR FDD
@Built-in Terminals for Switching between

5%-inch and 8-inch Floppy Disks and
between Double Density and Single Density
@For Filter Switching System Only

HDESCRIPTION
The SED9420Cac is a CMOS VFO data separator LS| for use in floppy disk interfaces. Equipped with its
own SYNC field detection, loop filter switching, and timer functions, the IC allows construction of a one-chip
VFO circuit with just a few external components. Floppy disk controllers which can be used with this IC are
the #PD765, «PD765A, FD1791-02, FD1793-02, MB8876A, MB8877A.

IFEATURES
@Data separation function using the VFO system (a phase locked loop)
@Switchable between 8-inch and 5%—inch floppy disk drives (FDDs)
@Recording can be switched between double density and single density
@®Requires no adjustment and few external circuits
@Compatible with the IBM Format
@Clock output for floppy disk controllers «--+++ to be connected with ¢PD765series, MB8877series or

FD179Xseries

@Single 5V power supply
@TTL-compatible I/0 pins (excluding OSC1 and OSC2)
@Built-in timer circuit (with external C-R)

QPackage ................................................ 24-pin DIP(pIastic)
HEBLOCK DIAGRAM
<]
3
cobo
eEgE
5588
SYNC field 00 Phase Vol
tage Offset
c:)‘vdnp:ram' controlled voltage
] 21d charge oscillator [
EMiRL
x
— 8 - D Vssz
Digital 2 ]
RD DATAQ one-shot ; §I lim::
vibrator @ )
L c
H
5 Vss1
o STD>——  Divider
] circuit
{4 FM>— Voo
N
g e
sl o
S| 5| 23 %L
reep U L e WN
sc1 | BACK | Loop filter win | Data output Timer FOCR
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PN CONFIGURATION AND AN EXAMPLE OF EXTERNAL CIRCUITS

[Reference value of external circuits]

O SED9420Cac

16MHz Clock

10SC1 24 Voo
2 0sC2 23 ™™ OUT
O—{ 3CLK1 22 TRGIN
O—
O_
o_
O— 7 RODATA 18 TEST1
M

Oo—

4 TEST2 21 CLK2
5 DRQ 20 CR

6 SYNC 19 WCLK

1 0SC1

2 0SC2

8 WINDOW 17 LPF2
o—
O—1 10 MFM/FM 15 OFFSET
O— 11 MIN/STD 14 CONTROL
O— 12 vss1 13 Vss2

9 DATA 16 LPF1

Pulse width Tw=1.42xCoRo
Ro>5kQ

FDD 5-1--inch/8-inch
Ry 33kQ
R: 2.4kQ
Rs 7.5kQ
R4 100Q
C 0.01xF
C; 3,300pF
Cs 0.01 to 0.1xF
Co 10pF
Ca 10pF
R¢ 1MQ
fo 16MHz£0.5%

HPIN DESCRIPTION

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

Pin Name n:: Function Pin Name zg‘ Function
(1) Gate input terminal for the inverted ampli- Vsst 12 | Ground terminal for the digital system.
fier of the crystal oscillator circuit. Ground terminal for the analog system.
0SC! 11 1(9) Clock input terminal when using an| V2 |13 (VCO ground)
external 16MHz clock. Input terminal for the VCO (voltage controlled
osc2 | 2 g:z:}r:&ufggérttz;m::mg; :he crystal oscillator | CONTROL) 14| ¢ ciliator) control voltage.
. Input terminal for offset voltage for VCO
FDC clock output terminal (for the 4PD765) OFFSET | 15 center frequency correction.
CLK1 3 | - 1=8MHz for 8-inch floppy disk An external capacitor tied to this pin gener-
+ f=4MHz for 5%-inch floppy disk ates offset voltage.
TEST2* | 4 Te_st terminal fo_r testing functions Terminal for connecting the PLL system's
(with P_U"'UP resistor) LPF1 | 16 | loop filter. Selected when sync field is detected
DRQ* | 5 lnput signal for .FDC data transfer signal for fr.equency lock-in. .
(with pull-up resistor) Terminal for connecting the PLL system's
FDC control signal input terminal for GAP LPF2 17 | loop filter. Selected when ID and DATA fields
SYNC* | 6 | area and SYNC area detection (with pull-up are detected after frequency lock-in.
resistor). “ Test terminal for testing functions
Input terminal for the read data signal from TESTI | 18 (ordinarily not connected).
RD DATA*| 7 Eh(_eﬂf]loppl)ly disk Qrive)(FDD) Write clock for the 4PD765 FDC.
with pull-up resistor). * 8inch MFM: Interval T=1 us
Output terminal for the data window signal | WCLK |19 | «8inch FM: Interval T=2 us
WINDOW| 8 | used to separate data pulses in the DATA + 5%-inch MFM: Interval T=2 gs
signal from clock pulses. *5%-inch FM: Interval T=4 us
Output terminal for the read data signal CR 20 CR connection terminal for the timer
DATA 9 produced from the RD DATA signal. Sent to circuit.
the FDC together with the WINDOW signal, and FDC clock output terminal
is then separated into clock and data pulses. CLK2 |21 (for the MB8877 and FD1791).
Terminal for switching between double density * f=2MHz for 8-inch floppy disk
* and single density * f=1MHz for 5%-inch floppy disk
MFM/FM | 10 mg; Zﬂtlé?srgzijéfé)density MFW) TRIGTN* | 22 ;rri%?er Ii'nput tgr;nir;al for the timer circuit
)y with pull-up resistor).
LOW selects single density (FM). Retriggerable oneshot timer output terminal
-Br?m:\inf?l for (Sjyvilchéin%hbet\“een 5'1j-itnC;1 and | TM OUT | 23 | (Timer for head-load timing or motor-on
— -inch floppy disks (with pull-up resistor). i
MIN/STD* | 11 | HIGH selects 54-inch floppies signal, etc.)
LOW selects 8-inch floppies. Voo 24 | +5V power supply terminal

NOTE : *Input terminals with pull-up resistors are pulled up through a standard resistance of 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.




HABSOLUTE MAXIMUM RATINGS (Vss=0V)

Parameter Symbol Ratings ~ Unit
Supply voltage Voo —0.5t07.0 Vv
input voltage Vi .

—0.5 to Vpp+0.

Output voltage Vo © Voo +0.3 v
Operating temperature Topr —10 to 60 ‘C
Storage temperature Tstg —65 to 150 ‘C
Soldering temperature and time Tsol 260°C, 10s (at lead) -

EELECTRICAL CHARACTERISTICS

@DC Electrical Characteristics (Vss=0V)
Parameter Symbol Conditions Min Typ Max Unit
Operating supply voltage | Vpp — 4.75 5.0 5.25 Vv
High level input voltage Vin — 2.0 — Vop+0.3 \'
Low level input voltage Vi — -0.3 — 0.8 \"
High level output voltage VoH lon= —200¢A 2.4 - Voo \"
Low level output voltage VoL loo=2.0mA 0 — 0.4 \
High level input current*! limt Vih=Vop — — 2.0 uA
Low level input current*? Iy ViL=Vss Vpp=5V -100 -50 -10 #A
High level output current*3 | oy, Von=2.4V — — —-200 uA
Low level output current** lowt VoL=0.4V 2.0 — — mA
Current consumption Ibo Output open, Vop=5Y, 16MHz oscillation — - 10 mA
*1 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
@®AC Electrical Characteristics (Standard frequency ; fo=16MHz)
Parameter Symbol Pin Name Conditions Min Typ Max Unit
ot CLK1 MIN/i—D=Low — 8.0 — MHz
Frequency MIN/SB= High — 4.0 — MHz
MIN/STD =Low — 2.0 — MHz
foue CLk2 MIN/STD = High — 1.0 - MHz
MIN/STD =Low _ 9 _ s
MFM/FM=Low
Cycle time tevwer WCLK hl\ﬂnllyh; /S% : II:I (|) ih . 4 B s
and and and —
Window width twHwinD WINDOW m::r:/l//s,%);'_l‘_logz — 1 — “s
MIN/STD = High _ 9 _ s
MFM/FM=High
High level width twHDT DATA CL=15pF 110 125 140 ns
High level width twHrD RD DATA — 150 — — ns
e rortrol voltage |, — [Voo/2-CONTROL voltage| 0.5V 1.0 1.2 1.4 | MHz/V
Supply voltage rise time VR — Time for voltags,to nise from 5 — — ms




MPACKAGE DIMENSIONS

C24 24-pin DIP

1.260Max
(32.0Max)

1244+
(316201

24 13
aOnonoooooonnn

D

uuuuuuuuuuu%
1 1

0535000
(13.6101)

0.059
(1.5)

S 0.600
< (15.24)
<

(0.8201)

10.031 +0004

{ 1N L Al +0.001

t f0.010-0000¢
(025288
0.608~0.655 |

(15.44~16.64)

0.100£0010 0,018+0.002
(2.541025) (0.46005)

0.130+0.002]
(3.3005)

unit : inch
mm)

NOTE : The SED9420Cac cannot execute the Read Truck Command of MB8877 and FD179X.
NOTE: It is impossible to read 8-inch Media with SED9420Cac when the GAP DATA of 8-inch Media is written in (O0)H.
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PF276-01

. SCI 7 7 OOYSeries/ SCI 7 7 01YS'eries

39 CMOS VOLTAGE DETECTOR
\\K@\@@K @®Voltage Detector
@\?@ @®Many Types

@®Low Operating Supply Current

HDESCRIPTION
The SCI7700Yseries/SCI7701YSeries are a series of low-power precision voltage detectors, which do not
require external adjustments. The SCI7700YSseries/SCI7701Yseries have such applications as battery-life
detecion, power supply fault monitoring, over/under-voltage protecion and battery back-up swiching. The
SCI7700Yseries is a n open-drain Nch output type and the SCI7701Yseries is a CMOS output type. Both are
avdilable in-SOT 89 (plastic) packages.

BFEATURES
.Many typesSee the next page.
@Low operating supply current--------=---seeeeeeeeee Typ 1.8uA (SCI7700YNaA, Vop=3.0V)

@Low range of operating voltage - Typ 1.2V (SCI7700YNa)

@Temperature coefficient of detection voltage ----Typ (detection voltage/reference voltage) X 0.1 (mV/°C)
@Hpysterisis difference Typ detection voltage X 0.05V

.Package .................................. SOT 89 (p'astlc)

EBLOCK DIAGRAM

@SCI7700Y series @SCI7701Y series
Voo Voo
(D] (Vi)

Vo
Vr

VR

)Vo

Vss - Vss




HPIN CONFIGURATION

GND [1_:
2
w 5 O ]
3
Vo
ISCI7700Y series/SCI7701Y series (Ta=25°C)
Type No. Output mode ag‘”“mT‘z’E"'tage N |Operating voltage (V)| Operating supply current (zA)
SCI7700Yva Open drain Nch 0.90 0.95 1.00 0.8 to 5.0 Typ 1.4 (Vpp=1.5V)
SCI7700Y an Open drain Nch 1.00 1.05 1.10 0.9 to 5.0 Typ 1.4 (Vpp=1.5V)
SCI7700Yga Open drain Nch 1.10 1.15 1.20 0.9 to 5.0 Typ 1.4 (Vpp=1.5V)
SCI7700Yna Open drain Nch 1.85 1.90 1.95 1.2t010.0 Typ 1.8 (Vpp=3.0V)
SCI7700Y1a Open drain Nch 3.80 | 4.00 | 4.20 1.5t010.0 Typ 2.6 (Vpp=6.0V)
SCI7701Yca CMOS 2.10 2.15 2.20 1.5t010.0 Typ 1.8 (Vpp=3.0V)
SCI7701Ypa CMOS 2.20 2.25 2.30 1.5t010.0 Typ 1.8 (Vpp=3.0V)
SCI7701Ysa CMOS 2.30 2.35 2.40 1.5t010.0 Typ 1.8 (Vop=38.0V)
SCI7701Yga CMOS 2.50 2.55 2.60 1.5 t010.0 Typ 1.8 (Vop=3.0V)
SCI7701Y¢a CMOS 2.60 2.70 2.80 1.5 t010.0 Typ 1.8 (Vop=3.0V)
SCI7701YRa CMOS 2.70 2.80 2.90 1.5 t010.0 Typ 1.8 (Vpp=3.0V)
SCI7701Yga CMOS 2.90 3.00 3.10 1.5t010.0 Typ 2.2 (Vpp=4.5V)
SCI7701Yua CMOS 3.10 3.20 3.30 1.5 t010.0 Typ 2.2 (Vpp=4.5V)
SCI7701Y+a CMOS 3.80 4.00 4.20 1.5 to 10.0 Typ 2.6 (Vop=6.0V)
SCI7701Yma CMOS 4.00 4.15 4.30 1.5 t0 10.0 Typ 2.6 (Vpp=6.0V)
SCIT701Ya K CMOS 4.30 4.45 4.60 1.5 to 10.0 Typ 2.6 (Vpp=6.0V)
SCI7701Yka CMOS 4.60 4.75 4.90 1.5t010.0 Typ 2.6 (Vop=6.0V)
SCI7701Ya CMOS 4.90 5.10 5.30 1.5 t0 10.0 Typ 2.6 (Vpp=6.0V)
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol ' Ratings Unit
Input voltage(supply voltage)| Voo (V) —Vss 12 v
Output voltage Vo Vop+0.3 to Vss—0.3 \"
Output current lo 50 mA
Power dissipation (Ta<25°C) Po 400 ., mwW
Operating temperature Topr —20to 70 °C
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —
NOTE) Although this IC has electrostatic protection circuit, damage may still occur if very high electrostatic potentials are

applied.




HELECTRICAL CHARACTERISTICS
@SCI7700Y series/SCI7701Y Series

Parameter Symbol Ratings Min Typ l Max Unit
Detection voltage Vper Ta=25C See the left page Y
Vop=1.5V,Ta=25C — 1.4 3.0
Operating supply current Ibbo Vop=8.0V, Ta=25°C — .8 4.0 uA
Vop=4.5V, Ta=25C — 2.2 5.0
Vpo=6.0V, Ta=25C — 2.6 6.0
Supply (Operating) voltage Vpp (V) Ta=—-20~70C See the left page Vv
Hysteresis difference AVpeT Ta=-20~70C — —[ VDETX0.05*l — Y
Temperature coefficient of Vpgy M -0 Ta=—20~70°C Typ (Voer/VR) X0.1 mv/:C

*Vper X 0.04 (Typ) about SCI7700Y1a/SCI7701Y1a/SCI7701Yma/SCI7701Y,a/SCI7701Yka/SCI7701Y1A

@SCI7700Yya/SCI7700Yan/SCI7700YsA

Parameter Symbol Ratings Min Typ Max Unit
Vop=0.85V, Vps=0.5V, Ta=25C 0.05 0.40 1.00
Output current l(?\lch) Vop=0.95V, Vps=0.5V, Ta=25C 0.15 0.70 1.50 mA
Vpp=1.05V,Vps=0.5V, Ta=25C 0.30 1.00 2.00
Reference voltage supply Vg Ta=25C 0.70 0.80 0.90 \

Vos : Voltage between drain and source

@SCI7700Yna/SCI7700Y1a/SCI7701Yca/SCI7701Ypa/SCI7701Ysa/SCI7701Yea/SCI7701Yra/SCI7701Yga/
SCI7701Yca/SCI7701Yua/SCI7701Y7a/SCI7701Yma/SCI7701Y34/SCI7701Yka/SCI7701Y1A

Parameter Symbol Ratings Min Typ Max Unit
Vpp=0.95V, Vps=0.5V, Ta=25"C 0.03 0.15 0.50
Vop=1.00V, Vps=0.5V, Ta=25C 0.05 0.22 0.60
'<°Nch) Voo=1.90V, Vos =06V, Ta=25C | 0.0 0.70 1.50
Output current Voo =2.40V, Vps=0.5V, Ta=25C 1.40 2.00 2.30*! mA
Vpp=3.60V, Vps=0.5V, Ta=25°C 1.50 2.30 2.60*2
lo Vop=4.50V, Vps=2.1V, Ta=25C 1.7 2.0 2.3
(Pch) Voo =8.00V, Vps=2.1V, Ta=25C 2.8 3.1 3.8
Reference voltage supply Vg Ta=25C 0.90 1.00 1.10 \
%1 : 3.30 mA about SCI7700Yta, *2 : 4.00mA about SCI77007a Vbs : Voltage between drain and source

@®Performance Curves

VreL - RELEASE VOLTAGE
Voer - DETECTION VOLTAGE

Voo (Vi)

UPPER LIMIT

LOWER LIMITI I




MPACKAGE DIMENSIONS

3-pin SOT89
0.177+0.004
(4.5%01) o
[ <
0.071Max 5‘ S
(1.8Max|) o~
— .
e
HESS
RN
QNN
4 - 44 O <
1 1 ! e~
R
'; 0.0590.059; S'c . =
(15) (1.5) ZHZ 3% 3%
S5 == Zs
o= NS ~e
T oY oY
X qld O'O =)
S| +H ~ =
% 1 i B
oL
0.019Max. 8 <
(0.48Max) 0.019Max S
0.021Max (0.48Max)
(0.53Max)
unit : inch
(mm)
HEMARKING
An abbreviation code is printed on SCI7700Y series/SCI7701Y Series below, because its package size is very
small.
Detection voltage code
— B D g
The first code of SUB CODE (Ex. B with SCI7700Yga)
= O
Series code
] C: CMOS output (SCI7701Y series)

D : Open drain Nch output (SCI7700Y Series)



PF249-02

SCI 7 71 OYSeries/ SCI 7 711YSeries

CMOS VOLTAGE REGULATOR
°@@§ @Voltage Regulator (Positive Output/Negative Output)

@%@X\®\ @®Low Operating Supply Current

HEDESCRIPTION
SCI7710Yseries/SCI7711Yseries are fixed voltage regulators of a CMOS silicon gate process. The
SCI7710Yseries/SCI7711YSeries are constructed of a reference voltage source, a differential amplifier and
a resistor for setting voltage levels. The SCI7710YSeries are positive voltage regulators and the
SCI7711Yseries are negative regulators. Both are available in SOT 89 (plastic) packages.

BFEATURES
@Low operating supply Current««--«««-reosereeeeinriaai Typ 1.0¢A (SCI7711Ypa)
@Small temperature coefficient of output voltage:-«--+* Typ 1.8mV/°C (SCI7711Ypa)

@Wide range of operating voltage:-=-++-++«--+- ---*Max 15V

.Line regulation .................................................... Typ 010/°/V (SCI7711YDA)

.Package ............................................................ SOT 89 (plaStIC)

MSCI7710Yseries/SCI7711YSeries

Type No. Output voltage Output current | Operating current | Input voltage | Absolute maximum input voltage
SCI7710Ysa 5V Typ 50mA V=7V Typ 2.41A 15V 21V
SCI7710Ypa 3V Typ 30mA V,=5V Typ2.04A 15V 21V
SCI7711Yga -5V Typ 50mA V,=—=7V| Typ1.4p2A —15V =21V -
SCI7711Ypa -3V Typ 30mA V,=—-5V| Typ1.0zA —15V =21V

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

@SCI7710Y series @SCI7711Y Series

Vi J\i /LVO J>GND

Vrer

«

M-

SRL

Vrer
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T
a]/GND V'(L Tvo




HPIN CONFIGURATION
@SCI7710Y series

@SCI7T711Y series

GND [1_: vi [
2 N2
vi [ O ] GND [ ]
3
Vo [] Vo [
HABSOLUTE MAXIMUM RATINGS
@SCI7710Y series
Parameter Symbol Ratings Unit
Input voltage ' 21 \%
Output current lo 100 mA
Output voltage Vo Vi+0.3 to GND—0.3 \"
Power dissipation (Ta<25'C) Pp 400 mwW
Operating temperature Topr —20to 70 ‘c
Storage temperature Tstg —65 to 150
Soldering temperature and time Tsol 260°C, 10s (at lead) —
@SCI7711Y series
Parameter Symbol Ratings Unit
Input voltage Vi -21 "
Output current lo 100 mA
Output voltage Vo GND+0.3 to V,—0.3 \"
Power dissipation (Ta<25'C) Po 400 mwW
Operating temperature Topr —20 to 70 .
Storage temperature Tstg —65 to 150 c
Soldering temperature and time Tsol 260°C, 10s (at lead) —
HMELECTRICAL CHARACTERISTICS
@®SCI7710YsA
Parameter Symbol Conditions Min Typ Max Unit
Input voltage V) Ta=—20to 70°C — — 15 \
Vi=1.0V, lo=10mA, Ta=25C 4.75 5.00 5.25
Output voltage Vo Vi=6.0Vto15V, lo=10mA, Ta=-20t70C|  4.50 — 5.50 \'
Vi=1. V1015V, lo=50mA, Ta=-20t70C|  4.50 — 5.50
Vi=5.0V, lo=10mA, Ta=—20to70°C — 0.25 0.35
Voltage tolerance V=Vol 1=y 5 g=stmA, Ta=—20to00C | — 1.35 1.70 v
D R e N I
Operating supply current Iobo Vi=5.0Vto15V, Ta=25C — 2.4 4.8 ©A
Temperature coefficient of output voltage Kt — -3.0 — mV/°C
Load regulation 4V Vi=7V, ImA=lp=50mA — 50 — mV




@SCI7710Ypa
Parameter Symbol Conditions Min Typ Max Unit
Input voltage Vi Ta=—20to 70°C — — 15 \"
Vi=5.0V, lp=10mA, Ta=25C 2.85 3.00 3.15
Output voltage Vo Vi=4.0Vtol5V, lo=10mA, Ta=-20t070°C 2.70 — 3.30 \"
Vi=5.0Vtol5V, lo=30mA, Ta=-20to70C|  2.70 — 3.30
Vi=3.0V, lo=10mA, Ta=-20t70°C — 0.35 0.50
Voltage tolerance |Vi—Vol Vv
Vi=3.0V, lp=30mA, Ta=-20to70°C — 1.20 1.70
o raion | gt [ e | o ||
Operating supply current lppo Vi=3.0Vtol5V, Ta=25C — 2.0 4.5 ©A
Temperature coefficient of output voltage Kt — -1.8 — mV/°C
Load regulation 4aVo V=5V, ImA=1p=30mA — 30 — mV
@SCI7711YBaA
Parameter Symbol Conditions Min Typ Max Unit
Input voltage ' Ta=—20 to 70°C —15 — — \
Vi==T1.0V, lo=10mA, Ta=25"C —5.25 —5.00 —4.75
Output voltage Vo Vi==5.Vto- 15V, lo=10mA, Ta=-20t70C| —5.50 — —4.50 Vv
Vi==6.8Vto~ 13V, lo=50mA, Ta=-20to7C| —5.50 — —4.50
Voltage tolerance Vol Vi=-5.0V, lo=10mA, Ta= - 20to70°C — 0.16 0.20 v
Vi=-5.0, lo=50mA, Ta= -20t070°C — 0.80 1.00
e repunion | 2t [ el [0y [
Operating supply current lopo Vi=—=5.0Vto— 15V, Ta=25C — 1.4 2.0 ©A
Temperature coefficient of output voltage Kt — 3.0 — mV/°C
Load regulation 4Vo Vi=—17V, ImA<Ip<50mA — 50 — mv
®SCI7711Ypa
Parameter Symbol Conditions Min Typ Max Unit
Input voltage " Ta=—20 to 70°C —-15 — — \
Vi==5.0V,lo=10mA, Ta=25C —3.15 —3.00 -2.85
Output voltage Vo Vi==3.Vto- 18V, lo=10mA, Ta=-20t70C| —3.30 — —-2.70 v
Vi==4.5Vto- 13V, lo=30mA, Ta=-20tol0C| —3.30 — -2.70
Vi=-3.0V, lo=10mA, Ta= -20t070°C — 0.22 0.30
Voltage tolerance [Vi—Vol \
Vi==3.0V, lo=30mA, Ta=-20to70°C — 0.70 1.00
R e el I N O A
Operating supply current ‘ lopbo V)=-3.0Vto—15V, Ta=25C — 1.0 1.5 ©A
Temperature coefficient of output voltage Kt — 1.8 — mV/°C
Load regulation AVg Vi= =5V, ImA=<[o=<30mA —_ 30 — mV

-1
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BCHARACTERISTICS CURVES
@®SCI7710YgaA

Vi—Vo Vo—Ta IVi—Vol—Tz
55 pr 24
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40—, =
.0 —Ho= 10mA -
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= /1] s — z
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2 /
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1 a=25C
1 45 o I T —
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@SCI7711Yga
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BMPACKAGE DIMENSIONS

3-pin SOT89
0.177£0.004
(4.5%01) Ol
0.07 1Max 8 g
(1.8Maxl) o~
—
AR
LESS
NI
QN lIN
] l_ =L ol
NP

0.0590.059] S< _ N
(1.5) (15) ZHE 835 3%
S g Ss =s
o= ~No N
ITo oY oY
\gF =S / \68
— | 210 -+ —t
m i
0.019Max '8:
(0.48Max) 0.019Max S
0.021Max (0.48Max)

(0.53Max) L
unit © inch
(mm)

HEMARKING
An abbreviation code is printed on SCI7710Yseries/SCI7711YSeries below, because its package size is very
small.

Output voltage code
B D B:5V/—5V,D: 3V/—3V
= O |] .
—— Series code
L_J D‘ P : Positive voltage regulator, N : Negative voltage regulator
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PF207-01

SCI7660C

CMOS DC/DC CONVERTER
@95% Typical Power Efficiency
@Doubled Output Voltage
@ Voltage Conversion (Positive —Negative)

HDESCRIPTION
The SCI7660C 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 LS! that need another power supply than main power supply. (LCD drivers*Analog
LSl etc.) Its very low power requirement makes it ideal to supply handy equipments with power.

HFEATURES HEBLOCK DIAGRAM
@High performance with low power dissipation

@Simple conversion of Vpp(+5V) to —V|(—5V), +2V,
(+10V)
@Output current +«eoseeeereeens 30mA Max (Vpp=5V) CAP1+ CAPI-
@Power conversion efficiency -+ 95% Typ Voo ‘F
@Cascade connection (two device connected Vpp=5V, 056 8] croscillter _l 1
Vo= —10V) '
@LOW POWEF:+++7+++veesreerssesnsaninns Ideal for dry cell Vi Voltage Converter |— Vo
battery
@®On-chip CR oscillator
.Package ................................. 8 pin DIP (plastic)
HVOLTAGE RELATIONS
Fovy Voo=0V
lstsde  GND oo Vi= —sy—1— 2nd side
(=5V) =eeeeev Vo=2V,= ~ 10y ————
HPIN CONFIGURATION HPIN DESCRIPTION
Pin Name| Pin No. Functions
osci s Oscillation resistor connection terminal
0sC2 2
Voo 4 Power supply terminal (positive, system supply Vec)
CAP1+ 5 Terminal for connection of capacitor for booster (positive)
CAP1— 6 Terminal for connection of capacitor for booster (negative)
Vo 7 Output terminal at doubling
Vi 8 Power supply terminal (negative, system supply GND),




EABSOLUTE MAXIMUM RATINGS (Vop=0V, Ta=25°C)
Parameter Symbol Ratings Unit
Input voltage \ —10.0 to 0.5 v
Output voltage Vo —-20.0to V, v
Power dissipation Po 300 mwW
Operating temperature Topr —30 to 85 ‘C
Storage temperature Tstg —65 to 150 ‘C
Soldering temperature and time Tsol 260°C, 10s (at lead) -
EELECTRICAL CHARACTERISTICS (Vop=0V, Ta=—30 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
Input voltage Vi -8.0 — -1.2 v
Output voltage Vo -16.0 — - v
Booster current consumption lopr RL=00, Rosc=1MQ, V}= =5V - 40 70 ©A
Stationary current lo R =, V|=-8V —_ — 2.0 ©A
Output impedance Ro lo=10mA, V\=-5V - 80 120 Q
Booster power conversion efficiency Pett lo=5mA, V,=-5V 90 95 - %
Input leakage current lu 0SC1 terminal, V= —8V — — 2.0 ©A
Oscillation frequency fosc Rosc=1MQ, V,=-5V 16 20 24 kHz
IRECOMMENDED OPERATING CONDITIONS (Vop=0V, Ta=—30 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
Booster start voltage 2= 10uF 1a °
Vstaz Rosc=1MQ — - -2.2 v
Booster stop voltage Vstp Rosc=1MQ -1.2 — - \
Output load resistance RL R min *2 — — Q
Output current lo — — 30 mA
Oscillation frequency fosc 10 - 30 kHz
External resistance for oscillation Rosc 680 - 2000 kQ
Capacitor for booster Cy,C2 Cs 3.3 — - uF

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

1m0

6 -
5 T.

#D1
R
= t " “
; T

C2=22uF

Cl1=10uF

#D1 (VF(1F=1mA) £ 0.6V)

ETYPICAL PERFORMANCE CHARACTERISTICS

RL min (kQ)

— Vsn2
=== Vsta1

td
4
4

1000

.\ —
SN

fosc (kHz)
8

T
T
1
1
i

! 10K 100K 680K 1M

Rosc (Q)

10M

Fig. 1 Oscillation Frequency (fosc) vs.

External-Resistance (Rosc)

fosc (kHz)
>

=30 0 50
Ta ('C)

100 150

Fig.2 Oscillation Frequency (fosc) vs.

Temperature (Ta)

Ta=25C

T ’ ‘
fosc = 40kHz
75 -

fosc =20kHz

/L

W

50

lopr (#A)

25

osc = 10kHz

A
/
st

W\

0 1 2 3 4 5 6 7
Vi (V)
Fig. 3 Booster Current Consumption
(lopr) vs. Input Voltage (Vi)

° )
[[Ta=25¢C
Vi= -5V
-5
g /
o
>
-10
-15

10 20 30 40 50
lo (mA)

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

0 T T T
_y}Ta=25C
V)=-2.0V
- -
-3 —— =
o -4 I
>
-5
6

0123456780910
lo (MA)

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

400
300
£ 200
o
[:4
100
-
H Ta=25C
N b sd
o1 2 3 4 5 6 7
Vi (V)

Fig. 6 Output Impedance (Ro) vs.
Input Voltage (Vi)
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100 100 100 40 100
90 P 90 ™~ lo=2mA—
~ % 36 =
80 N 80 8 Pett » ig To=5mA
70 70 | ra=25C To=10mA RN
N Mt N 60 S :z e \: 7
S o \50 t S s % E S 60 5=20mA | lo=30mA
5 = z = T 50
o :o ™ 40 = [ 16 = K w©
0 30 30 12
[ 30
20 20 2 s Vi=-5.0V
10 10 10 a it
% 10 20 30 40 50 0 0 A;
lo, (mA) 0123 |4 ? :)7 8 910 03 100 105 106
. o (m
Fig. 7 Power Conversion Efficiency Fig. 8 Power Conversion Efficiency . 'm.(Hz:_:". . P
(Pett)/Input Current (li) vs. (Pert)/Input Current (l) vs. |Fig-9 Power Conversion iciency (Pefr)
Output Current (lo) Output Current (lo) vs. Oscillation Frequency (fosc)
100 (== "
0’5/
%0 lo=";mA
80 lo=2mA
70
NN~
$ 60 //
5 S50-lo=4mA
40
30
Vi=-15V
20
10
903 104 10% 108
fo (Hz)
Fig. 10 Power Conversion Efficiency (Peff)
vs. Oscillation Frequency (fosc)
ECIRCUIT DESCRIPTION
®C-R Oscillator osc1 osc1 ¢ =— UL
. . . Rosc External clock
The SCI7660C contains a C-R oscillator for internal
. . . . 29 O
oscillation. It consists of an external resistor Rosc 0sc2 0sC pen
connected between the OSC1 pin and OSC2 pin. C-R Oscillation External Clock Operation

@ Voltage Converters

The voltage converters double the input supply voltage (V) using clocks generated by the C-R oscillator.
A doubled voltage can be obtained with a booster capacitor between CAP+ and CAP—, and with a
external smoothing capacitor between V, and Vo.

5v ‘l: ] 104F
1 8 +
1MQ (e Vee
{ 2 7 (+5V)
Vi= -5V 3 6 — -
c1
4 5 f— 1.
10uF
Vo=—10V
2v)

|
FVDD=0V
' —J—
GND —--i.—-V|= -5V
|
(=5V) —|0—Vo=2V|= -10v

Typical doubled voltage relations
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BEXAMPLE OF APPLICATIONS

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

> 1 8 IPﬂF 1 8 ——I
1MQ ) ,; 02:1:‘ 1mMQ 2 ;
Vi= -5V %:3 GF_-L— {: 3 6—'(':—1—_L—
4 5 T4 4 5h—T+
104F 104F
Vo= —10V Parallel Connection

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

Voo =0V

i
1

Vi=-5V

—— |C2 10uF
1 8 2l
1MQ -t
2 7 -
% ) A
3 6
Cl- +
]
10uF
# ’
Vo=3.8V Positive Voltage Conversion

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

that the cascade connection increase the output impedance.)

sk ]
L

Vi= -5V

1MQ

& owoN
o o N’

Vo'=~—15V

|
Voo (OV) ———————

| .
Vo (—10V) +— v.’—L
I v (-15v)
1st side | 2nd side

Cascade Connection
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©® Negative Voltage Conversion+Positive Voltage Conversion (This circuit produces outputs of —10V and
+3.8V from the —5V input by combination of voltage doubler circuit and positive voltage conversion circuit.)

——‘ Vo2=3.8V
h 2
Sv RN C4 10uF Voo =0V
T P B = TIT
1mMQ C2== 10uF- + Vi=—-5V
2 7 -
Vi= -5V Voi=—10V y

3 6 -
1L 104F -

. 5 CIT* . —1 Vo =-10V

LA
C3 10uF I
Voz=3.8V Negative Voltage Conversion+
Positive Voltage Conversion

HEPACKAGE DIMENSIONS

0.382Max
(9.7Max) 8-pin DIP

0.358+0.004
(9.1%01)

Ao

0.252+0.004
(6.410.1)

d Index

0.300
(7.62)

/
0.031 20004
g0l

00107538
——o0
0.1000010 0.018:+0.004 0.300~0.355
(2.54025) ( 0.46%01) | (7.62~9.02) unit: inch
—— — = (mm)




PF110-05

SCI7661

CMOS DC/DC CONVERTER

@ 95% Typical Power Efficiency
® Doubled / Tripled Output Voltage
® Internal Voltage Regulator

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

BEFEATURES HBBLOCK DIAGRAM
@High performance with low power dissipation T
@Simple conversion of Vin (-5V) to [Vin| (+56V), Veo T '

2 IVin|(+10V), 2Vin (-10V) or 3Vin (-15V) osc1d—en
@0n-chip output voltage regulator osc2d—oseil

@Power conversion efficiency — Typ95%

Reference Voltage
Temperature Gradient

@Temperature gradient for LCD power supply — 0.1%/°C,| V" 53 5
0.4%/°C or 0.6%/°C capt-4—[vones gl g
@®Power off by external signals — Stationary current at|caeid— {0 i a
S

power off — Max 2uxA
@Cascade connection — two device connected:

CAP2.

Vin =-5V, Vour =-20V voliage | | )
@O0n-chip C-R oscillator N O ?
@Package:----++ereeeeeee SCI7661C - - - - - 14-pinDIP (plastic) I BE

SCI7661M - - - - - 14-pin SOP (plastic) ! o
HPIN CONFIGURATION HPIN DESCRIPTION
Terminal No. Functions
cap* Ve CAP1+, CAP1- 1,2 | Terminal for connection of capacitor for doubler
CAP1- [] osc1 CAP2+, CAP2- | 3,4 | Terminal for connection of capacitor for tripler
CAP2+ [] osc2 TC1, TC2 5,6 | Temperature gradient selection terminal
CAP2- () Forr Vin 7 PG?\IVIVZ(;)Y supply terminal (negative, system supply
T [] RV Vout 8 Output terminal at tripling
TC2 t] Vyeg Vreg 9 Regulated voltage output terminal
Vin Vour RV 10 Regulated voltage control terminal
Poff 1 Vreg output ON/OFF control terminal
Th . . L 0SC2, OsC1 12, 13 | Oscillation resistor connection terminal
e same pin configuration in . et
DIP and SOP Voo 14 Power supply terminal (positive system supply
Vece)
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HABSOLUTE MAXIMUM RATINGS oy " (Voo =0V)

. ‘ Ratings . R «
Parameter Symbol Min ~Max Unit emarks
Input supply voltage Vi -20/N 05 v n : %?gg?elgr
. i ViN-0.5 05 \ 0SC1, Poff
Input terminal voltage v,y
VouT-0.5 0.5 v TC1,TC2,RV
Output voltage Vo -20.0 \"
Allowable loss Pq 300 mw
Operating temperature Topr -30 85 °C Plastic package
Storage temperature Tstg -65 150 °c
HELECTRICAL CHARACTERISTICS (Voo =0V, VIN=-5V, Ta=~30t085°C)
P Symbol Ratings
r mDO! 0 i iti
aramete Y Min Tvp Max Unit Conditions
Input supply voltage Vi -6.0 -1.2 v
Vo -18.0
Output voltage
Vreg -18 -26 A\ RL =% RRV = 1MQ,
Vo=-18V
Regulator operating voltage VouTt -18.0 -3.2 v
Booster current consumption Lopri 60 100 uA RL = Rosc = 1MQ
Regulator current RL =%, RRV = 1MQ
consumption Topr2 50 - 120 A Vour = -15V
Stationary current Ia 2.0 MA TC2=TC1 = Vour, RL =0
Oscillation frequency fosc 16 20 ‘24 kHz Rosc = 1MQ
Output impedance Rout 150 200 Q Iout =10mA
Bo?s.ter power conversion Peft 90 95 % IouT = 5mA
efficiency )
A
::z:':g::n°"“’"' voltage R V':‘.’v 0.2 %IV -18V <Vour<-8V,
ouT “Vreg Vreg = -8V, RL =%, Ta=25°C
Regulated output load AVreg 5 a VouTt=-15V, Vreg = -8V,
fluctuation Alout Ta=25°C
0<lIout <10mA, TC1=Vbpo
TC2=Vour
Regulated output saturation Rsat 8 a Rsar= A(Vreg =VouT)/AlouT
resistance 0<lout <10mA, RV = Vopp,
Ta=25°C
VRVO -23 -1.5 -1.0 v TC2=Vour,TC1=Vop,Ta=25°C
Reference voltage VRV1 -1.7 -1.3 -1.1 v TC2=TC1=Vour,Ta=25C
) VRV2 =11 -0.9 -0.8 \ TC2=Vpo,TC1=Vour,Ta=25C
CT0 -0.256 -0.1 -0.06 %/°C cT- 1Vreg(50°C)|-1Vreg(0°C)|
Temperature Gradient - cT -05 -0.4 -0.3 %/°C 50°c-0°c
cT2 -0.7 -0.6 -05 %/°C 1
_ " [Vregizscy < 100
Input leakage current I 2.0 uA Poff, TC1, TC2, OSC1, RV pins
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HMRECOMMENDED OPERATING CONDITIONS (Ta = -30 ~ 85°C)
Ratings i
Parameter Symbol i v Unit Remarks
n ax
Rosc = 1MQ, C, 2 10uF *2
Vsta1 -1.2 \Y 3
Booster start voltage A CL/C, £1/20, Ta = -20t085°C
VsTta2 -2.2 v Rosc =1 MQ
Booster stop voltage VsTtp -1.2 \" Rosc =1MQ
Qutput load resistance Ry RL min *3 Q
Output load current IouTt 20 mA
Oscillation frequency fosc 10 30 kHz
Extarnal resistance for
oscillation Rosc 680 2000 kQ
Capasitor for booster c,.C,.C, 33 uF
Regulated adj le
gu ated output adjustab Rev 100 1000 K
resistance
*1 Vpp =0V
*2 Recommended circuity in low voltage operation *3 RL min depends on input voltage as shown below.
is shown below (Vin =-1.2V~-2.2V)
T 5
, [T
Co=1F /] i — Vstaz
ra il 14 . H - VsTat
=42 B3 ros !
so=
s S O E ] I Nk
-L 4 1 E 3 "
Co=10uF = i
“ s 10 By < W
2
6 9 t € '
Y\ \\
7 8 , 1y
,_________l NS\ Triple
+- SN
| Ci=224F | ol Doube ‘\\}:?:t
< s 2 37456
Do (Ve (IF = 1 mA)S0.6V) (V)
BPERFORMANCE CURVES
1000 26 150 T T
;i' Ta=25°C ‘
[ Vin=-sv z 0sc = 40K H:
100 L3 21 Vin =-S5V
e o PR e
g N x § :3 g fose = 20kHz
§ 20 \f L] ; T ! T é
Ri ' -~ 15 N =15V °
10 14 m——— 50
13 =
T 12 /
T 1
1 10 | foxe = 10kHz
1 ! g 4& 1
10K 100K 680K1M 10M -3 0 50 . 100 150 0 1 2 3 4 5 6 7
Rosc (@) Ta 0 ViN (V)
Fig. 1 Oscillation Frequency (fosc) vs. Fig. 2 Oscillation Frequency (fosc) vs. Fig. 3 Input Voitage (Vl?f) vs. Booster
External - Resistance (Rosc) Temperature (Ta) Current Consumption (lopr1)
o T 400 T
Ta=25C
Vin= -5V 3
-5 : T ;5%1
| Ta=+
- N T Vi 20v A\
3 ~ 29 ~
< s Double ~ =
>§ 2; -3 = :( 3 riple ———|
Double S 4 —1 « ~t+
) Bt
Triple % // Triple 100 ~ Doubte
01 2 3 45 6 7 8 9 10 -
louT (mA}
-15 N i
0 10 20 30 40 50 o 1 2 3 4 5 8 7
tout (mA) Vin (V)
Fig. 4 Output Voltage (Vout) vs. Fig. 5 Output Voltage (Vour) vs. Fig. 6 Output Impedance(Rout) vs.
Output Current (lout) Output Current (lout) Input Voltage (Vin)
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Fig. 7 Power Conversion Efficiency
(Peff) /Input Current (1iN) vs.

[ 40
Double Pett *
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NN
\ =
P
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o =
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30 2
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0 0
01 2 3466783910

lout(mA)

Fig. 8 Power Conversion Efficiency
(Peff)/Input Current (liN) vs.

100 fowts
{11
90 [Toor=
0 |—2mA ]
Tour=10mA N\
0
€
lour=20mA [lour=30mA
g %
& 40
30
Vin=-5.0V
20
10
°
10° 10* 10° 10*
fose (Hz)

Fig.9 Power Conversion Efficiency
(Peff) vs. Oscillation Frequency

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

Fig. 11 Output Voltage (Vreg) vs. Output
Current (lout)

Fig. 12 Output Volitage (Vreg) vs.
Output Current (lout)

Output Current (1 out) Output Current (lout) (fosc)
100 (j—— -
noz;m/— -8.000 -3.000
Tour =t
goltmA ] \\ \\
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=T . Ta=25°C AN 2950 |Te25C \
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Vin=-15V
2
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o BT 10 10 L 0| e 107 g 107
t ¢ S 6 " " " : J 107 "
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0.30
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-5V
S 0.20
*
H /
> 015
1 Vour = I/
z V
>
= A
0.10 //,
yVour |
-15v.
0.08 ///
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Fig. 13 Regulated Output Saturation
Resistance (Rsat) |Vreg - Vour| — lout

H

8

*
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S
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8
8l i
L N e
>l -
TS Cr:-04%FC
=8

: N
£l (T cr: -04%rc
g -s0 Cy: -06%C
2 -50 ) 50 100

Tatc)

Fig. 14 Output Voltage (Vreg) vs.
Temperature (Ta)

EMCIRCUIT DESCRIPTION
@ C-R Oscillator

The SCI7661C contains a C-R oscillator for in-
It consists of an external
resistor Rosc connected between the OSC1 pin

ternal oscillation.

and OSC2 pin.
@ Voltage Converters

0scC1 0SC1 ¢~ ” n n
Rosc External Clock
0sC2 0sc2 Open
C-R Oscillation External Clock Operation

The voltage converters double/triple the input supply voltage (Vi ) using clocks generated by the

C-R oscillator. Voo =0V
Vce f
(+5V) ' Voo =0V Vi =-5V
|
GND —— Vi =-5V
I
I

(-5V) —t——CAP2—=2V w =-10V

Typical Doubled Voltage Relations
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@ Reference Voltage Generator and Voltage

Regulator

The reference voltage generator produces refer-
ence voltage needed for operation of regulator
circuit. The voltage regulator is used to regulate
a boosted output voltage and its circuit contains
a power-off function which uses signals from
the system for on-off control of the Vreg output. Vreg

Control signal
RRv=100k$2 to 1M

Voltage Regulator

@® Temperature Gradient Selector Circuit
The SCI7661C provides the Vreg output with a temperature gradient suitable for LCD driving.

® Temperature Gradient Assignment

Poft TC2 TC1 Temp. Gradient Vreg Output CR oscillation Remarks
1(Vop) L (Vour) L (Vour) -0.4%/°C ON ON

1 L H (Vbp) -0.1%/C ON ON

1 H (VoD) L -0.6%/°C ON ON

1 H H -0.6%/°C ON OFF Cascade connection
0(Vin) L L - OFF (Hi-2) OFF

0 L H - OFF (Hi-2) OFF

0 H L - OFF (Hi-2) OFF

0 H H - OFF (Hi-2) ON Without regulation

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

HEXAMPLE OF APPLICATIONS

@® Voltage Doubler and Tripler @ Voltage Tripler + Regulator

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)

Vreg 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.

¢y ! i J
10uF ST 13 oIt
?nwnwz Rosc| | R +Lca
sV co + 3 12 sv we| | [q, T 10uF
10uF ST g [R) S— -+
5 10— i "
Shield wire Vrag=-BY =
6 9 Vour =-15V av
7 —O Vin =-5V Ry VRV
Vin =6V — Vour=-15V
C3 10uF
Tripler + Regulator

(-0.4%/°C selected as temperature gradient)

~ L
14

Voltage Tripler

@ Parallel Connection
Parallel connection of n circuits can reduce

Rout to about 1/n, that output impedance l & o s an L‘
Rout can be reduced by connecting serial con- o ":;Fti -‘2 R 10 s ; :T‘°“‘
figuration. A single smoothing capacitor C3 tour s 11| il '. 100k
can be used commonly for all parallely con- 5 e
nected circuit. ‘:__j—'r-—* Vour=-15V  Vegg=-10V
In parallely connection, a regulated output ey

can be obtained by applying the regulation
circuit to only one of the n parallely con-
nected circuit.

@ Cascade Connection
Cascade connection of SCI7661C (by connecting Vi and Vour of one stage to Voo and Vin respec-
tively of the next stage) further increase the output voltage. Note, however, that the serial connection
increases the output impedance.

Parallel Connection
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Vo =Vin =-5V
Ot

F U 7
-‘:‘E—" 1 14 Wem b i
= WP dy g g
2 13 3 mMa _IOuF
5v 3 12 + 3 12 100k 82|
10uF 5 >
_J 4 11 € L—- 4 u M
5 10 s 10
I P L 6 []
Vour =-10V=Vin \ :
N V reg=-15V
J, € 7 8 7 8 Vour=-20V -
Vin=-5V 10uF
=
A=
10uF
Serial Connection
@ Positive Voltage Conversion veoeon?
o0 =

The input voltage can be doubled or tripled toward the
positive side. (In the doubler configuration, capacitor
C2 and diode D3 are disconnected and the diode D3
shorted at the both ends.) In this case, however, the

output voltage decrease by VF (forward voltage).

For example Voo =0V, Vin=-5V and VF=0.6V, then
Vour =10V -3 x 0.6V=8.2V (if doubled, 5V-2 x 0.6V =

3.8V)

@ Negative Voltage Conversion + Positive
Voltage Conversion
This circuit produces outputs of -15V and

+8.2V from the -5V input.

Note that this

configuration causes higher output impedance
than in a single function (negative or positive
voltage converter).

@ Changing the Temperature Gradient through Use of External

Temperature Sensor (Thermistor)

The SCI17661C 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 .

EPACKAGE DIMENSIONS

ez iour| |2 3 Rosc
i %
T > 3 12 ma

sV

Vour=8.2V
Vin=-5V

‘}'—[—7 o —
(e

4 "
— 5 10D

Positive Voltage Conversion

D1, D2, D3: Shottky

diodes with small VF are recommended.

Voo =0V Yoor l _ Vour2=13.2v
g1 e
Yiourt{2 13 1mg]| Voo =5V
443 12
I Vin =0V
v 10uF T
§ yrou 41—
5 10
10uF 6 9 VouT1
vourzs 1E | g lmasv Vour1=-10V
8.2v
10uF
Vin=-5V

Negative Voltage Convertion + Positive Voltage Conversion

E)
3
AN
VWW
E
b

Vieg

Example of Change of Temperature Gradient

Cl4

0.776Max
(19.7Max)
0.748 10004
(190101)

14-pinDIP

=

(2.58102%)

0300 - 0355
(762 -9.02)

unit : inch
(mm)

0.0500004
(1.27201)

0.413Max 14-pin SOP
(10.5Max)
Sa0zro%e
(10.2102)
14 8
100000
Index
IRRIR'R'AS
1 7
0.268
©8)
5 g5
S S|
Pt ~88
(0401 27|
< unit : inch
(mm)
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PF219-03

SED3064F

CMOS 8 X8 ANALOG SWITCH ARRAY

@®Low ON state resistance
@Built-in address decoder and
control memory for switches

DESCRIPTION
The SED3064F is a CMOS LSI 8 X8 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 8 X8 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
@8 X8 analog switch array
@Low "ON” state resistance 125Q Max at Vpp—Vee =10V
@Maximum rating voltage -+-+++««+==+seeeeseeeneenes Vpp—Vss=7V (on any logic pin)
Vpp—Vee =13V
(On any junctor or line)

@Built-in address decoder and control memory
@Separated power supply for switch array and logic circuit.

@"“ON” resistance allowance ««-=+-=++-=ssxeeeeees 25Q (Max)
.Package ................................................ 48-pin QFP (plastic)
HBLOCK DIAGRAM
D7D6D504D3D02D1D0 MR J7 06 J5 4 3 J2 1 J0

T T

8x8
Analog Switch
Array

8x8

Control Memory

Address Decoder

Level Shifting Circuit
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HEPIN CONFIGURATION

PNi: Symbol ':;::' Symbol ';L" Symbol F;‘:‘ Symbol
1 MR 13 D3 25 L3 37 NC
2 NC 14 D2 26 L2 38 NC
3 AE 15 D1 27 L1 39 3
4 Vee 16 DO 28 Lo 40 J5
5 NC 17 NC 29 NC 41 J6
6 NC 18 NC 30 NC 42 J7
7 D7 19 NC 31 NC 43 NC
8 D6 20 NC 32 NC 44 Voo
9 D5 21 L7 33 Jo 45 A0
10 D4 22 L6 34 3 46 Al
11 NC 23 L5 35 J2 47 A2
12 NC 24 L4 36 J3 48 Vss
HPIN DESCRIPTION
A0 to A2 Control memory address input
AE Control memory address enable input
MR Master reset input
DO toD7 Control memory data input
JO to J7 Analog switch array input/output (junctor)
LO to L7 Analog switch array input/output (line)
Voo Positive analog/digital power supply
Vss Negative digital power supply
Vee Negative analog power supply
NC No connection
BABSOLUTE MAXIMUM RATINGS
Parameter Symbol Ratings Unit
Voo—Vss -0.3t07 v
Supply voltage Voo—Vee —0.3 to 16 v
Vss—Vee ~0.3 to 16 v
Vss—0.3 to Vpp+0.3
Input voltage Vi Vee—0.3 to Vop+0.3 v
Power dissipation Po 250 mwW
Operating temperature Topr —40 to 85 ‘C
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —
HMELECTRICAL CHARACTERISTICS
@ DC Electrical Characteristics (Vop=5V, Vss=0V, Vege=—5V, Ta=25C Unless Specified)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage
Digital Voo —Vss 4.5 5 7 v
Analog Vop —Vee 4.5 10 13 v
On state resistance Ron Vin=Vin=0.6V (n=0, -, 7) — 90 125 Q
Difference in on state
(esistance between any switches) 4 Row - - % e
Input/Output off state leakage cument lorr - +0.02 +100 nA
Input voltage Vie — — 1.5 v
Vin 3.5 — — \"
Quiescent device current lg ) — 0.1 10 LA
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tene

touL

Parameter Symbol Conditions Min Typ Max Unit
N ana ot Switoh roush IMax — +8.0 — mA
Switch input capacitance Ci Vin=0V — 100 — pF
Switch output capacitance Coy Vin=0V — 110 — pF
Feedthrough capacitance Cios Vin=0V — 0.2 — pF
Digital input capacitance CiN Vin=0V — 5 — pF
@AC Electrical Characteristics (Vop=5V, Vss=0V, Vege=—5V, Ta=25°C Unless Specified)
Parameter Symbol Conditions Min Typ Max Unit
) Ve=5V(P—P) | Veo_veecisv|  — 0.1 —
Sine wave response R.=10kQ | VeooVes=8v _ 0.2 — %
: : oD —VEE= -
(Distortion) fn=1kHz | yoo-ves=3v — 0 —
Maximum frequency responce ¢ Vis=5V (P—P)
(Channel “ON” ) (1-0) RL=1kQ — 40 — MHz
(Sine wave input) (Vo/V)) dB= —3dB
Feedthrough vis; 5=V| I(:H_zp) _ —40 _ dB
“ " n
(Channel “OFF") RL=1kQ
Crosstalk between any fi"_= IMHz — —40 —
e channel fin=3.4kHz _ g0 _ dB
wo channels RL=1kQ
Propagation delay time Switch “ON”
signal input to signal CL=50pF _ _
output tes RL=10kQ 10 ns
(Un-Ln) t,=ty=20ns (input signal)
Tum “ON” propagation delay t CL=50pF
data input to signal output PLH RL=10kQ — 120 400 ns
(Dn—Jn or Ln) tene t=t;=20ns (input signal)
Address enable to signal output Ci=50pF
(AE-Jn or Ln) trae RL.=10kQ - 150 600 ns
t=ty=20ns (input signal)
Minimum address enable pulse width tae - 30 80 ns
Minimum Address to AE tsa 0 50 80 ns
set up time | pata in to AE tsp 0 50 80 ns
Minimum Address to AE tha 0 50 80 ns
hold time Data in to AE tho 0 50 80 ns
. CL = 50pF
Memory reset time tmr RL=1kQ —_ 100 380 ns
Memory reset recovery time tMRR Gt iSOpF - 200 380 ns
R =1kQ
@Timing Chart @AC Electrical Measurement Circuit
I_E |
tae—
Date ;mb TG
Mot | 4o T j_ O Jyor Ln
ADDRESS i R ¢ (n=0,-,7)
ﬂ "”"l (s::rlntti:l ———-{>o—<—d>—J ‘ '
MR Signal
j o T T T T T T T T o
dnorLn % Voo Vee Vee Voo
—~ ton ~ toae. teti ™ tyn tuer




MDESCRIPTION FOR MECHANISM

@Address Decoder
8 address lines are decoded by the combination of three ADDRESS (A0, A1, A2) inputs when the ADDRESS
ENABLE (AE) is Low. The control memory is selected with the decoded output. All switches have corre-
sponding control memory provided with data reset for each. A “1” written into a memory cell turns the corre-
sponding crosspoint switch“ON” while a "0” causes the cross point to turn “"OFF". Since the ADDRESS LINE
(Ln, n=0 to 7).is corresponding to Analog Switch Array output. JO—LO is turned on by selecting LO (A0 =
“L”, A1="L", A2="L") for ADDRESS LINE, and also inputting “1” to DO for INPUT DATA.

MR| E ADDRESS | ADDRESS INPUT DATA MEMORY CONTENT
A2 Al A0| LINE |p7 D6 D5 D4 D3 D2 DI DO|Q7 Q6 Q5 Q4 Q3 Q2 QI QO

HIX| X X X al | 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] o [d7 d6 d5 d4 d3 d2 d do|d7 d6 d5 d4 d3 d2 dl do |

L{L|L L H L1 ’

Lttt H L| L2

L{L|L H H L3

L|L|H L L L4

L{L|H L H L5

L{L|H H L L6

L|{L|H H H L7

X : Don’t care condition
di (i=0 to 7): Data (either "1” or “0")

@ Control Memory

When the previous decoded output is fixed to high level, Dn (n=0 to 7) the INPUT DATA is read in.

“1" written into INPUT DATA turns the corresponding crosspoint switch “ON" while “0” causes the crosspoint
to turn “OFF".

Since Control Memory provided with DATA RESET is corresponding to each switch one-to-one, it is possible to
fix every switch to either “ON” or “OFF".

Da O—-{>——— Switch
Level —‘| ~>————Control
Memory Shift Signal
L——{>07 Circuit
Decoded

\ / \ S—
Vss System Vee System




Transmission Gate
48-pin QFP

Jn
Switch
Control
Signal
48

(10%0°02)
10007 £8L°0

QRARGRRRANARAARARARANLY

25

0.772£0016
(19.604)

Jo

(2.0)

0.079

?

J2

Ja 3

J5

A

J6

J7

On chip 8 X8 Analog Switch Array is controlled by the output of the previous control memory.

HMPACKAGE DIMENSIONS

@Switch

[UBIS [01U0D YOUMS

B

+0007 %100

(10%£2)
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HPERFORMANCE CURVES
Ron—Vis Ron—Vis
200
) C
g g -
2 3 [ +esc
'3 o 100
z T +o5°C 4 T .
=5 +25
e . +25C . ™ ¢
g ™ ™ 3
& -~25C o
- '] 5 00 5
Vis ¢ Input Signal Voltage (V) Vis * Input Signal Voltage (V)
Ron (Vop=5V, Vss=0V, Vge= —5V) Ron (Vop=5V, Vss=Vee=0V)
Ter, Teuw, Trae—Ta 00 Tmr, TMrRr—Ta
250 Ton
2 _ ]
: 201 g 200
Y
£ 150
E s
L Toae e 100
g
I 1 [ Tom. To [ Tame L ——
& 1 | 4T
50
0 0
—25 0 25 60 95 -25 [ 25 60 95
Ta (C) Ta ('C)
Tewn,pHL, Trae Temperature Characteristic Twmr, Tmrr Temperature Characteristic
(Voo =5V, Vss=0V, Vee = —5V) v Veam OV, Vee = 5V)
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MOS AREA IMAGE SENSOR

@2/3-inch Size Solid State Imaging Device
@244 (Horizontal) X 244 (Vertical) Photo Sensor
Incorporated

EDESCRIPTION

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 LS| enables the user
packaging density.

MFEATURES

to easily build a compact video camera with high

@®Photo elements----+- 244 (horizontal) X 244 (vertical) @Peripheral circuits supported by dedicated

@ReSsOIUtioN «++-vrerreeereeeenes 180 TV lines (horizontal)

synchronization control LS|

X180 TV lines (vertical) @Highly resistant to vibration and shock (operable

@Low voltage operation (7V) and low power
consumption (70mW)

@®Blooming suppressed by special technology

@Light-receiving area----+--«-=+++++++* 8.8mm X 6.6 mm

HEBLOCK DIAGRAM

under vibration)
@Package +--eeeeeeeeees 20-pin DIP (ceramic) with
optical glass

ECIRCUIT CONFIGURATION

CLH1 CLH2 HIN HS HWELL HOUT
O

HOR. SHIFT REGISTER ]—‘] J
Tt —1—9- VIDEO
HG.L< iy g
Gi vouT
Hoaa

H1 H2

—'—T VWELL

PHOTO
ELEMENTS

VER. SHIFT REGISTER

SUB  GWELL VIN CLvi CLv2 VS

The SEA7000H consists of three blocks :

photo element (photo diode cell) block,

horizontal shift register block, and vertical

shift register block.

@Photo element block
244 selection lines V1 through V244 run
horizontally and 244 signal lines H1
through H244 run vertically. A photo
element consisting of a MOS transistor
Trij and a photo diode Dij is located
at each crossing point.

@Horizontal shift register block
This block consists of 488 bit shift
registers and MOS transistors TGi that
are controlled with the output HGi of
each bit as the gate signal.

@ Vertical shift register block
The vertical shift register block consists
of 244 bit shift registers. The output of
each bit becomes the scanning line Vij.




EPIN CONFIGURATION- ' HWPIN DESCRIPTION
Pin No. | Terminal Function
1 suB Board voltage
2 GWELL | Well voltage
6 VIN Vertical S. R. input
SUB []1 « 20[]CLH1 ‘ 7 | CLV1 | Vertical S.R.clock 1
GWELL[]2 1911 CLH2 8 | CLV2 | Vertical S.R.clock 2
NC O3 18 [THIN 9 |Vs Vertical S. R. source
NC (4 # 170 Hs 10 | VWELL | Ground voltage (V)
NC  O5 N 16 INC 12 | VOUT | Shift register output
VN Q6 g 15 1) HWELL 13| VIDEO | Video output
cvi 07 * 141 Hout 14 HOUT | Horizontal S. R. output
cLvz s 131 VIDEO 15 HWELL | Ground voltage (H)
vs Qe 121 vout 17 HS Horizontal S.R. source
VWELLL{10 1np "fC 18 HIN Horizontal S.R. input
‘ 19 CLH2 Horizontal S.R. clock 2
20 CLH1 Horizontal S.R. clock 1
3425 | NC No connection
HABSOLUTE MAXIMUM RATINGS (VWELL=HWELL=0V, Ta=25C)
Parameter Symbol Ratings Unit
Horizontar S B input) &1 Vi —0.3t010 v
Nertical SOR Gaput) 52 Vy —0.3t010 v
Terminal voltage (Video bias) Vvioeo —0.3t010 Vv
Operating temperature Topr — 10to60 C
Storage temperature Tstg — 20to80 ‘C
Soldering temperature/time . Tsol 260°C, 10s (lead only) —
*1:Hn, CLH1, CLH2 2 Vi, CLV1, CLV2 i
BELECTRICAL CHARACTERISTICS
@Recommended Operating Conditions (VWELL=HWELL =0V, Ta=25C)
Parameter Si/mbol Conditions Min Typ Max Unit
Horizontal clock frequency fon Vusu=17V — 4.625 — MHz
Vertical clock frequency “fov Vs =7V — 7.8 — kHz
High level input voltage Vs, Vs - 7 — \
Low level input voltage Vhst, Vst — 0 — "
GWELL voltage VeweLL — 0.8 — "
SUB voltage Vsus — 7 - \'
@Opto-electrical Characteristics (VWELL =HWELL =0V, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Saturated light quantity Lsat Vvipeo=3.0V — 0.33 — Ix+sec
‘Sensitivity S Vvibeo=3.0V — 0.15 - uA/Ix
Horizontal resolution Ru — 180 — TVline
Vertical resolution Ry — 180 — TViine
Power consumption P Fon=4.625MHz, Visn=Vvsu=7V — 70 — mwW
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@Timing Chart

VIDEO .

ooo f UV Immmmrouvosourmrrr ey U U
T l@l T F 1T 17 17 17 T 17 17T 17777177 I@l 1T

VIN o 1

cvi __l n | n || | .. N n n_

cwz n N n n N 1 N N N oo s

Vs,
25V Voo e Oy

lll@lIIIIIIIIIIIIII@TII‘J
VIN

cvi N N ) n |l | | — | I

cLv2 n n N il N n_...n n___n n__
Vertical drive pulse

IH H
VIDEO \_& a2, f’""\« a2t ’_A\—
HIN 1f i
-—th;J. —uu,-l
.E tes
HIN 1
cir LML RlLAN N 1H : 63.556us \
ez L L L Vies Tt 0.216us  (foun=-)

Horizontal drive pulse

MPACKAGE DIMENSIONS

oeapso02
(25.401025)

(16.0020004) 20-pin DIP (ceramic)

05170006
(13.00%01%)
Il f|:| alallaNal il
1

§
[
T
1
HH
e
. \
PTOUOUUUD U -
CHIP

o051 Typ  LiBHtreceiving area

(1.30 Typ)

T

1

0.01 +a00s
(0.25¢001)

s
T ] 0.8920012
__] S <2 %¥le g (22.6520%)
.10 Typ 23 g
(2.54 Typ) 283189 L
Sg| Elsg) unit : inch
‘6 (mm)
S




HEXAMPLE OF APPLICATION (Peripheral Circuit Configuration)

Image I\\ Sampling & L.P.F. l—

Sensor I/ Integration
H Circuits
SEA7000! Pre. Amp
Sampling pulse |
Clock pulse
Sens. Drv. & Clamp pulse Pr;{cﬁis ls\‘ng: )
Sync. : 7. White acl
Generator Blanking pulse ciip, Bla?king
i mixer, etc.
" Composite sync. Main Amp.
L-“.]}_J NTSC.
X'tal (fo=9.2517MHz) Composite
video signal

[ Regulator Jj 7V, (9V)

Video Camera Block Diagram

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

[Precaution to handle]

1. The image sensor SEA7000H is a MOS LS|, so protect it against electrostatic breakdown. Never touch the sensor with-
out grounding your body and the tools. Connect a resistance of about IMQ 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.



PF340-02

MOS AREA IMAGE SENSOR

@ 8 mm Size Solid State Imaging Device
@244 (Horizontal) X 244 (Vertical) Photo Sensor
Incorporated

DESCRIPTION
The SEA7010H is a MOS area image sensor designed for use with black-and-white video cameras. Imple-
mented in unique technology, the sensor features suppressed blooming and low noise.
Because of its 8mm size, the SEA7010H can be used with low-cost standard lenses. Combining it with a
dedicated synchronization control LSl enables the user to easily build a compact video camera with high
packaging density.

BFEATURES
@Photo elements------ 244 (horizontal) X 244 (vertical) @Peripheral circuits supported by dedicated
@Resolution -++«-reeeerrereneens 180 TV lines (horizontal) synchronization control LSI

X180 TV lines (vertical) @Highly resistant to vibration and shock (operable
@®Low voltage operation (7V) and low power under vibration)
consumption (50mW) @Package -+ 20-pin Shrink DIP (ceramic) with
@®Blooming suppressed by special technology optical glass
@Light-receiving area:- 8 mm Size (5.3 mm X 4.0 mm)

EBLOCK DIAGRAM ECIRCUIT CONFIGURATION

The SEA7010H consists of three blocks :
photo element (photo diode cell) biock,
horizontal shift register block, and vertical

CLH1 CLH2 HIN HS HWELL HOUT
shift register block.
[ @Photo element block
HOR. SHIFT REGISTER 244 selection lines V1 through V244 run
HG-L E: t L q VIDEO horizontally and 244 signal lines Hi
TG H vout through H244 run vertically. A photo
Hto 2 Haw L element consisting of a MOS transistor
VWELL Trij and a photo diode Dij is located
Vel at each crossing point.
ELFI’EF?‘V?JF\?TS @Horizontal shift register block

This block consists of 488 bit shift
registers and MOS transistors TGi that
are controlled with the output HGi of
each bit as the gate signal.
@ Vertical shift register block
The vertical shift register block consists
SUB GWELL HSWL VIN cui cLvz VS of 244 bit shift registers. The output of
each bit becomes the scanning line Vij.

VER. SHIFT REGISTER
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HPIN CONFIGURATION o EPIN DESCRIPTION

Pin No.|Terminal Function
1 SUB Board voltage
2 GWELL | Well voltage
3 HSWL |Reset pulse voltage
SUB []1 « 20[]CLHI 6 VIN Vertical S.R. input
GWELL[]2 19 CLH2 7 CLV1 Vertical S.R. clock 1
HSWL O3 18T HIN 8 CLV2 Vertfcal S.R. clock 2
Ne  Oa 9 170 Hs 9 VS Vertical S.R. source
Nne Os > 16 NC 10 | VWELL Gr?und \{oltage V)
wn s g 15 HWELL 12 | VvOUT Shlft register output
cvi d7 I 14 HouT 13 | VIDEO Vldgo output
14 | HOUT |Horizontal S.R. output
cv2 (8 131 VIDEO 15 | HWELL |Reset pulse voltage
vs 09 120 vout 17 | HS Horizontal S.R. source
vweLL[10 111 NC 18 | HIN Horizontal S.R. input
19 | CLH2 |Horizontal S.R. clock 2
20 | CLH1 |Horizontal S.R. clock 1
& S| NC No connection
ABSOLUTE MAXIMUM RATINGS (VWELL = HWELL =0V, Ta=25'C)
Parameter Symbol Ratings Unit
(Horizontar S B input) «1 Vi ~0.3t010 v
(Vertical 5K Smput) +2 vy —0.3t010 v
Terminal voltage (Video bias) Vvioeo -0.3to10 v
Operating temperature Topr - 10to60 °C
Storage temperature : Tstg — 20to80 ‘C
Soldering temperature/time Tsol 260°C, 10s (lead only) —
*1:Hp, CLH1, CLH2 #2: Vi, CLV1, CLV2
ELECTRICAL CHARACTERISTICS
@Recommanded Operating Conditions (VWELL=HWELL =0V, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Horizontal clock frequency fen Vusn=17V — 4.625 — MHz
Vertical clock frequency fov Vvsu =17V — 7.8 — kHz
High level input voltage Vs, VvsH 6. 7 7.5 \
Low level input voltage Vs, Vst 0 0 0.1 \
GWELL voltage VeweLL 0.6 0.8 1.0 v
SsuB voltage Vsus Vsus=VHusH, VvsH 6.5 7 7.5 v
Reset high level input voltage ViwL 0.65 — 0.75 \
Reset low level input voltage Viwe 0 - 0.05 v
@Opto-electrical Characteristics. (VWELL=HWELL =0V, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Saturated light quantity Lsat Vvioeo=3.0V — 0.9 — Ix*sec
Sensitivity S Vvioeo= 3.0V — 40 — nA/Ix
Horizontal resolution ) Ry — 180 — TVline
Vertical resolution Rv — 180 — TVline
Power consumption P Fon=4.625MHz, Visn=Vvsn =7V — — 50 mwW
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@Timing Chart

vuozor ”Wﬂ ﬂﬂﬂf
oDD

171 l@l T
VIN _—— J L
cwi _ ] N N |l L .1 n_
cw2 1 1 N N ! | —— Nl ) I s

Vst
EO
BN YW]mnmruwuuumnmmr e )
|@| T 1T T T 177 |.| L
VIN

cwvi 1 N 1 fl L n rmn fL n [

cLv2 n___n n JL |l n_....n n___ n N
Vertical drive pulse

H IH
VIDEO \jj/«/"‘/ )(VW\'? o f-—’\v
h —
(
HIN J 1f -l 7
- 41t — 41t =
ts
HIN 1
cLH1 | nnn 1H :63.5564s ,
....... Tts: 0.216us  (fotn=——)
ez UL LML LTI ' 3 e
Horizontal drive pulse
HMPACKAGE DIMENSIONS
[H20]
0.700 (17.78) 20-pin Shrink DIP (ceramic)
0.500 (12.7)
0.410 (10.5)
0.380 (9.7)
NI Fo-——-- E] §
g "J | 1 ]
e i =4
-1 | SEA 7010H ! C -
I 3 ! | <
~ ' ] w0
o [=] b 4 o '\/,; g,’\\
Optical glass 8z 5S¢
O =]
’—-ﬂ V> o ZZ 1‘—-
—_— /
2 CHIP
s f—0.559 —|
o l l ’ 14.2)
0'07010.019
(1.778%05) unit © inch
(mm
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HEXAMPLE OF APPLICATION (Peripheral Circuit Configuration)

Image | Sampling & LP.F. -
Sensor l/ Integration
Circuits
SEA7010H Pre. Amp
Sampling pulse I
Clock pulse
Sens. Drv. & Clamp pulse Process Amp.
sync ) 7 White & Black ]
ync. Blanking pulse lio, Blanki I
Generator clip, Blanking
* Composite sync. mixer, etc. Main Amp.

Ly

X'tal (fo=9.2517MHz) or VFO

[ Regulator :> 7V, (9V)

EIA
Composite
video signal

Video Camera Block Diagram

* Sync. control LSI (flat plastic package) is available as a system support IC. (SED3081F2r)

[Precaution to handle]

1. The image sensor SEA7010H is a MOS LS|, so protect it against electrostatic breakdown. Never touch the sensor with-
out grounding your body and the tools. Connect a resistance of about IMQ 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.



PF187-03

| SEA7100H

MOS AREA IMAGE SENSOR
@High Resolution
@384 (Horizontal) X485 (Vertical) Photo
Sensors Incorporated
@2/3-inch Size Solid State Imaging
Device
EDESCRIPTION

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 LS| enables the user to easily build a compact video camera with high

packaging density.

EFEATURES ECIRCUIT CONFIGURATION
@PhOtO Elements:-++++--+rreeeresssnses 384(horizontal) X 485(vertical)  The SEA 7100H consists of three
@Resolution: -+« 450TV lines(horizontal) X350 TVlvertical) ~ blocks : photo element (photo diode

@Photo elements arranged in a checkered pattern, and two-  Cell) block, horizontal shift register
line simultaneous reading which permits photo element inter-  block, and vertical shift register block

polation (including the interlace).

@®Low voltage operation (7V) and low power consumption (7omW) ~ @Photo element block
@Blooming suppressed by special technology Photo elements are arranged in a
@Light-receiving arga:-««+++-==---+«sreeeemreneereneaens 8.8mm X6.6mm checkered pattern : [384 elements
®Peripheral circuits supported by dedicated synchronization ~ Norizontall X [485 elements verticall
control LSI = [186240 elements]. 485 selection
@Highly resistant to vibration and shock (operable under vibration) ~ lines VI through V485 run horizontally
@Package:--+-reereeeeeees 20-pin DIP(ceramic) with optical glass ~ and 384 X 2signal lines H1 through
H384 (pair lines) run vertically. A photo
HBLOCK DIAGRAM element consisting of a MOS tran-
sistor Trij and a photo diode Dij

CLH2  HS VIDEO1 is located at each crossing point.
HIN CLH1 HOUT HWELL VIDEQ2 CLV4

@Horizontal shift register block

This block consists of 768 bit shift
registers and MOS transistors TGi that
are controlled with the output HGi of
each bit as the gate signal.
@Vertical shift registers

v485h e 485 shift registers are provided. Output
PHOTO ELEWENTS gl 5 VGj of each bit is supplied to the

(186240 ELEMENTS) : g 2 interlace part.

L‘r'%,““ =300 vz E " £ @Interlace
- i_ j_ __EPD‘I . E This part receives vertical shift register
Q[r‘g;t%? M i output VGi, and converts it for inter-
L | 1 jJ lacing. This output is scanning line
Vi.
SUB GWELL CLV3 CLV1 Vin FEVEN T/WELL
CLv2 FODD Vs
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EPIN CONFIGURATION : BPIN DESCRIPTION

Pin NO. | Pin name Function
1 SUB | Board voltage
2 GWELL | Well voltage
3 CLV3 |I.L.CLOCK 3
4 CLV2 | Vertical S.R. clock 2
suB [1 = 20[JHIN 5 CLV1 | Vertical S.R. clock 1
GWELL[]2 19[J CLH2 6 Vin | Vertical S.R. input
cwv3 3 18[1CLH1 7 | FODD |LL. clock (odd field signal)
cLv2 (4 @ 170 HS 8 | FEVEN |LL. clock (even field signal)
o1 Os Iy 16 B HoUT 9 VS | Vertical S.R. source
v Oe N 15 F HWELL 10 | VWELL|Ground voltage (V)
§ 11 | CLV4 [1L clock 4
Foob (j7 14 r:] VIDEO!1 12 NC | No connection
FEVEN (]8 1311 VIDEO2 13 |VIDEO2|Video output 2
'S O9 12INC 14 |VIDEO1| Video output 1
VWELL (] 10 11{]CLv4 15 |HWELL|Ground voltage (H)
16 HOUT | Horizontal S.R. output
17 HS |Horizontal S.R. source
18 CLH1 |Horizontal S.R. clock 1
19 CLH2 |Horizontal S.R. clock 2
20 HIN | Horizontal S.R. input
HABSOLUTE MAXIMUM RATINGS (VWELL =HWELL =0V, Ta=25C)
Parameter Symbol Ratings Unit
T Ctorizantar S sogister)s! Vi ~0.3t010 v
Vonioal st cesister) 2 W ~0.3t010 v
Terminal voltage (Video bias) Vvioeo —0.3to10 \
Operating temperature Topr - 10to60 C
Storage temperature Tstg i — 20to80 ‘C
Soldering temperature/time Tsol 260°C, 10s (lead only) —
%11 Hpy, CLH1, CLH2 %2 :Vjy, CLV1, CLV2
HELECTRICAL CHARACTERISTICS )
@Recommended Operating Conditions (VWELL =HWELL =0V, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
Horizontal clock frequency fown Vusu=17V — 7.16 — MHz
Vertical clock frequency fov Vvsh =7V — 15.74 - kHz
High level input voltage Visu,VvsH - 7 - v
Low level input voltage Vst Vst — 0 — '
GWELL voltage VaweLL — 0.8 — )
SUB voltage Vsus — 7 — \
@Opto-electrical Characteristics (VWELL=HWELL =0V, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
Saturated light quantity Lsat Vvioeo=3.0V — 1.3 - Ix+sec
Sensitivity S Vvioeo= 3.0V — 15 — nA/Ix
Horizontal resolution Ru — 450 — TVline
Vertical resolution Rv — 350 — TVline
Power consumption P Fewn=4.625MHz, Vusn=Vvsn=TV — 70 - mwW
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@Timing Chart

VIDEO (\r\r\ /j( 1
oDD

cva LA A A i nnnnnf A fnnnn I
(o157 || Y Y Y N Y
FODD J
FEVEN ]
VIDEO
EVEN

II@IIT1IIII|III[II|I|@I
Vin I
cLv1
[or8 - U ¥ ¥ U ¥ ¥ ¥ sV 1 V VO V O T | V R T U
cLv3

cva LA A A i atffnfRrnnfn

FEVEN |
Vertical drive pulse
1H IH
VIDEO \.- Titis f’\’\_w Titis ﬂ—/\
HIN h 1t Ifa
7 if U
I 70tis 70t

1H ©63.556us
1t © 139.68ns

Horizontal drive pulse

EPACKAGE DIMENSIONS

o,

(16.00£0004)

T osiieE |
(13.00%015)
Il J; ANN AN ;L ]

20-pin DIP (ceramic)

]

:

| el o
i HELE
T

o \
VUV U y{u\—"
CHIP
0051 Typ Light-receiving area
(1.30 Typ)

(0 25001

“ REN s
Sio Typ i; § H H
SR
o unit : inch
s mm




EEXAMPLE OF APPLICATION (Peripheral Circuit Configuration)

Pre. Amp.
Sampling
Image ' C.D___ L.P.F. —
Sensor Pre. Amp. :
SEA7100H Sampling Delay Line I
Clock pulse Sampling
pulse
Sens. Drv. & Clamp pulse Process Amp.
Syne. ,  White & Black —
ync. Blanking pulse tin. Blanki |
Generator clip, a: ing
i mixer, etc.
* Composite sync. Main Amp.
L“:N_l NTSC.
X'tal (fo=14,318MHz) Composite
video signal
I Regulator l:> 7V, (9V)
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 LS|, so protect it against electrostatic breakdown. Never touch the sensor with-
out grounding your body and the tools. Connect a resistance of about 1IMQ between the body and GND in series to
ensure safety.

2. Do not touch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator.

3. Take care not to drop the device, which has a glass cap.
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‘ SEA7521H

CCD LINE SENSOR

@2,048 Bits Photo-element
@14 m Pitch

EDESCRIPTION
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 B4 size (36.4cm X 25.8cm) by 8 line/mm.
The SEA7521H is appropriate for facsimile, image scanner and industrial measurement/control system
applications. '

HFEATURES
@Photo element
@Element pitch

+++2,048 bits

@Data transmit frequency ........................... 1MHz (Typ)
.Saturation voltage ................................. 1.0 \V (Typ)
@Saturated exposure value 1.0 Ix-sec (Typ)

.PhOtO FESPONSE:++#w# rrrrrersrrnssernsennineeiinnns 1.0 V/Ix*sec (Typ)
@Improvement of blue response by using P/N photo diodes
@Elements exclusive to black level are incorporated
@Sample-hold circuits are incorporated for output signal

@2 phases clock for CCD analog shift register

@Single power supply :-se- 12V
.PaCkage ................................................ 22_p|n DIP (CERD'P) With optical glass
EBLOCK DIAGRAM
SS RG oD 92 IG
1 C
A
CCD Analog Shift-register 1
Transfer Gate
Accumulation Electrode

]~ [

mulation_Electrode

D13
-
D30

ransfer Gate
1 CCD Analog Shift-register $2047 S2048 J
h
O
0s SP ¢1 IS TG

1-45



BPIN CONFIGURATION : EPIN DESCRIPTION

Pin No. |Pin Name Function
1 0S | Source of output transistor
\J 2 SS | Substrate (GND)
1] 3 NC | non-connection
u 4 SP | Sample-hold
5 NC | non-connection
b E B %gg 6 SS | Substrate (GND)
: ! o 7 SS | Substrate (GND)
NC 20] 8 NC | non-connection
SPLi4 @ 19 3NC 9 1 Clock (first phase)
Nc[s > 18] INC 10 1S Input source (for testing)
ssL]é a 17[]ss 1 TG | Transfer gate
ss[]7 = 16[]sS 12 NC | non-connection
NcL]8 15[]NC 13 IG | Input gate (for testing)
#11]9 14[]¢2 14 #2 | Clock (second phase)
1s [Jio] [13f]i6 15 NC | non-connection
1611 12[JNC 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)
BABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
#1, ¢2 Vg
TG Vie
Terminal RG Vra
ermina SP Vsp —0.3t0 15 v
voltage -
oD Voo
G Via
IS Vis i
Operation temperature Topr —25 to 60 °c
Storage temperature Tstg —40 to 100 °C
Soldering temperature/time Tsol 260°C, 10s (at lead) —_

BELECTRICAL CHARACTERISTICS

@®Recommended Operating Conditions (Vss=0V, Ta=25C)
Parameter - ~ Symbol Conditions Min Typ Max Unit

Transfer clock |High level VH ' 1 12 13 \"
voltage Low level Vo 0 0.5 0.8 \
Transfer gate |High level Vren : 11 12 13 \
voltage Low level|  Vra ' 0 0.5 0.8 v
Reset gate High level VRaH 11 12 13 v
voltage Low level VraL 0 0.5 0.8 Vv
Sample-hold  |High Jevel|  Vspu 1 12 13 v
gate voltage | Low level VspL 0 0.5 0.8 \
Qutput Tr. drain voltage Vob 11.5 12 13 \4
Input gate voltage Vig 0 0 1 \'
Input source voltage Vis 1 12° 13 Vv

Note; The SP should be connected to the OD when the sample-hold function is not used.



@Clock Characteristics (Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
Transfer clock frequency fg — 0.5 — MHz
Reset gate clock frequency fra — 1 — MHz
Input capacity of ¢1/42 Cs — 950 — pF
Input capacity of TG Cre - 150 — pF
Input capacity of RG Cra — 10 - pF
Input capacity of SP Csp — 10 — pF

@Opto-electrical Characteristics
(V¢ = VTG = VRG= Vsp =VOD =V|s= 12V, V|(3= ov, f¢ =0. 5MHZ, Optical accumulation time=1 Oms,
A light source of 2,856K colour temperature, Ta=25°C)

Parameter Symbol Conditions Min Typ Max Unit

Photo response R — 0.8 1.0 1.3 V/Ix-sec
Unequalness of photo response PRNU*! 50% of SE — — +10 %
Unequalness of adjacentphoto response PRNUN* — — — +4 %
Saturated output voltage Vsar — 0.8 1.0 — '
Saturated exposure value SE — — 1.0 — Ix-sec
Dark output voltage VDRK — — 1.1 5.0 mV
DC power consumption PD Voo =13V — 20 40 mwW
Total transfer efficiency TTE - 0.92 0.95 — —
Output impedance Zo - — 0.9 1.5 kQ
Dynamic range DR Vsar/Vbrk — 600 — -
#1 PRNU=YZY 100 (%] +2 PRNUN=Y=Y 100 [9%]

V: Average output voltage of all photo-elements V: Average output voltage of adjacent 32 photo-elements

V: Output voltage of each photo-element V: Output voltage of each adjacent 32 photo elements

BTIMING CHART

tint (Optical accumulation time)

L
FH_

1039 1040 1041 1047

D102D3 D4 D506 D708 D9 DIODI1012013014 B1 B2 B3 B4 B5 86 DISDIDI7 DIBDIIN20 D21 022023 D24D25026 S1 S2 $3 S&

o
2]
-

%

052 —4—

|

1
i
|
t

P Y et
it +
' d

! '
| '
1
'
1
'

'
'
'
: Black ref. : Dummy :
oL, output _{_ Dummy output Effective output | output 1

(D1 to D14) TT(B1t0BE) T (DI5toD26) ' (S1toS2,048) (515 to D26)!

Dummy output

Output duration of 1 line

S Bt

Yo

0S1: Qutput signal if the sample-hold function is not used.
0S2: Output signal if the sample-hold function is used.

The transfer clock (#1/¢2) should be given 1,042 times and more.
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BPACKAGE DIMENSIONS

22.pin DIP (CERDIP)

1.63810016
(41.6%94)
1.220 (31.0:
fo— 1.129 (14xmXx2,048) _____ )
(28.672(144m x2,048))

AN

. Photo
{-0110(28) chp Tl
0.046 0.045
(1.178) (1.150)
0.209t0012 0.209:0012
+03) 5,303
(5.3%03) ( ) ?_ o 3} o
105 —= ©.0d
oo Raad
. 8q 0.380:0005 | SZ =
@8 j‘ = |-(9.esx0l3>~ °T°
X 31wty
ﬁ ya H L Vs
0.335
PSS o (8:85)
0.038 (0.97)~ 35 Glass Chip
0.10P X 0,394 =1 £0004 oo
(2.54P X 10=25.4£01)
0.4700020
(11.94205)—|

unit *inch
mm

[Precaution to handie]
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.



PF355-01

SEA7551H

CCD LINE SENSOR

@5,000 Bits Photo-element
@71m Pitch

HDESCRIPTION
The SEA7551H is a 5,000 bits CCD line sensor which has a CCD analog shift register for reading image
signals. It is possible to read a manuscript of A3 size (29.6cm X 42cm) by 16 line/mm.
The SEA7551H is appropriate for image scanners, degital copy, and industrial measurement/control systems

applications.

EMFEATURES
@Photo element 5,000 bits
@Element pitch = 7um
@Data transmit frequency - --++-rereeeereeeees 0.5MHz (Typ)
@Saturation voltage «-w:rcrrerereseeeeeeee 0.6V (Typ)
@Saturated exposure value ‘- --++2.0Ix*sec (Typ)
.Photo respor]se ....................................... O.SV/IX'seC (Typ)

@Improvement of blue response by using P/N photo diodes

@ The signal output circuit has 2 step amplifiers, and it is enough output drive capability.
@ The compensational output circuit is builded in, and it is easy to eliminate reset noise.
@2 phases clock for CCD analog shift register

@Single power supply «+ereeeeeeeseseesenas 1oV

.PaCkage ................................................ 22_p|n Dlp (Cefamic) W|th Op'(ical g'ass

HWBLOCK DIAGRAM

RG g1l Ccs oD IG1 1G2 SS $2B ¢18B TG
—
é CCD Analog shift-register 1
Transier Gate —
Accumulation Iec(rod
J ----- m{m [ofe] Photo-diode HEEEREl
“ Accumulation Eleclrode
- Transfer Gate_ H
CCD Analog shift-register |H“|§
-l
Bt |
. ./ ( ) ( / ( ) ( J
0s ¢2L iG3 IS $2A $1A
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8

HPIN CONFIGURATION ‘ ' HPIN DESCRIPTION

Pin No. |Pin Name Function
1 SS | Substrate (GND)
___ 2 0S | Source of output transistor
|1 3 NC | No Connection
4 2L | Last gate clock (second phase)
ss 1 22[]RrG 5 NC | No Connection
os [z 21[] ¢1L 6 IG3 | Input gate 3 (for testing)
ne O3 20[]cs 7 IS Input source (for testing)
s2L[04 |w|19J 00 8 SS | Substrate (GND)
ne [5 g 18[J NC 9 $2A | Clock (;econd phase)
63 06 |o|17[J161 10 ¢1A | Clock (first phase)
(%) . .
s A7 1916 [ 162 1" OD | Drain of output transistor
=
ss Me |Tlis [ ss 12 TG | Transfer gate
= 13 ¢1B | Clock (first phase)
2a ]9 14[] 428
¢1A S 10 13 618 14 $2B | Clock (second phase)
SIAL 2 15 SS | Substrate (GND)
oD {11 12[] 16 1G2 | Input gate 2 (for testing)
17 1G1 Input gate 1 (for testing)
J5000] 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)
HABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Vgi1a, VgiB,
Transfer clock voltage VgL, Vgoa,
V28, Vgor
Transfer gate voltage Vg
Reset gate voltage VRre —-0.3to 15 \
Output tr. drain voltage Voo
Input gate voltage Viat, Viez, Vies
Input source voltage Vis
Operation temperature Topr —25 to 60 °C
Storage temperature Tstg —40 to 100 °‘C
Soldering temperature/time Tsol 260°C, 10s (at lead) —

EELECTRICAL CHARACTERISTICS

®Recommended Operating Conditions (Vss=0V, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit

Vgia, Vaig,
High level| VgiL, Vg2a, 1 12 13 \

Transfer clock V28, Vgar

voltage Vgia, Vgis,
Low level | VgiL, Vgaa, 0 0.5 0.8 \"

V28, Voo
Transfer gate  |High level VreH 1 12 13 v
voltage Low level VraL 0 0.5 0.8 '
Reset gate High level VRaH 11 12 13 v
voltage Low level VRaL 0 0.5 0.8 Vv
Output Tr. drain voltage Vob 11.5 12 13 \
Input gate voltage Viat, Viez, Vias 0 0 1 \'
Input source voltage Vis 11 12 13 \)
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@®Clock Characteristics (Ta=125C)

Parameter Symbol Conditions Min Typ Max Unit

Transfer clock frequency fy - 0.5 — MHz

Reset gate clock frequency fra — 1 — MHz

Input capacity of d1a, doa, 18, 928 Conp — 600 — pF

Input capacity of ¢, g CoL - - 20 - pF

Input capacity of TG Cra — 150 — pF

Input capacity of RG Cra — 20 — pF

@Opto-electrical Characteristics
(V4=Vig=Vra=12V pulse drive, Vop=Vis=12V, Vig=0V, f,=0.5MHz, Optical accumulation time=10ms,
A light source of 2,856K colour temperature, Ta=25C)

Parameter Symbol Conditions Min Typ Max Unit
Photo response R — 0.27 0.3 — V/Ix+sec
Unequalness of photo response | PRNU*! 50% of SE — — +10 %
Saturated output voltage | Vsar — 0.55 0.6 — Vv
Saturated exposure value| SE —_ 1.5 2.0 — Ix+sec
Dark output voltage Vbrk — — 1.2 8 mV
DC power consumption PD Vop=13V — 30 40 mW
Total transfer efficiency TTE — 0.90 0.95 — —
Output impedance Zo — — 1 2 kQ
Dynamic range DR Vsat/Vork — 500 — —
Output voltage-Compensational output voltage | | Vos — Vs ! — — — 300 mV

Vi

1 PRNU=—"x100 (%]

V: Average output voltage of all photo-elements
V: Qutput voltage of each photo-element

ETIMING CHART

:— tint (Optical accumulation time) !

TG _l_l L L 4]_‘__

61, $uu 1 2 3 4 15] [1s] [17] [18] [19] {20

2516 2517 2518

o L LU UL
S

] [l S S I ]
0S !D1 D2 D3 D4 D5 D6_D7 D8 D29 D30 D31 D32)S1 S2 S3 S4 S5_S6_S7 49%{%%

CS.rLlu_n__n_.n_n_rul_ ..... _J'I_JLIL_I‘LJI_J\_LI'I_H_LI‘I_ _____ __n._rll_lux_n_rL_Ln..

| i

| | :

L Dummy output _,'_ Effective output | Dummy output
(D1 to D32) ! (S1 to S5000) | (D33 to D36) :

Output duration of 1 line

|
|
-

The transfer clock (¢1, #2) should be given 2,518 times and more.
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BPACKAGE DIMENSIONS

22-pin DIP (Ceramic)
1772008 (45,02055)
r————* 1.457 (37.0) ‘ a
1.378 (35.0) =
P L0 £
g 1
1] [ )| T S sg
E'—___\__—___—— i t:':g,
2 o
Ll - 5 11111 8o
e ey — i § _eod
1 \ 11 fevis
o : grs® s
ya Chip  Glass 353 5o
| Cagsoony 0.010£0002
- l
°¢ 049220 (0.25005)
|- P0.10><0,'394= 1+0.008
(P2.54x10=25.4%02)"" |
unit : inch
(mm

[Precaution to handle]

1. Handle the CCD line sensor carefully against electro-statics. Though SEA7551H is of such design as to be protected from

electro-statics, some careless handling may cause the damage.

2. Wipe off the smear on the front glass with alcohol or the like. Otherwise, it will appear as a dark spot.

3. Use a visible radiation as the light incident to the device. Otherwise, the performance may not sometimes satisfy the
specified characteristics.

4

. Don’t apply strong shocks to the device, which may cause the damage on the glass or other parts.
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IVIOS
SYSTEMS

S-MOS SYSTEMS, INC

A Seiko Epson Affiliate

Main Office
2460 North First Street
San Jose, California 95131

(408) 922-0200

Eastern Area Sales Office

10 Burlington Mall Road

Suite 250

Burlington, Massachusetts 01803

(017) 272-3174




