
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Power supply voltage Voo -0.3t07.5 v
Input voltage '/ —0.3 to Vpp+0.3 v
Output voltage Vo —0.3 to Vpp+0.3 v
Operating temperature Topr —20to 70 ‘C
Storage temperature Tstg —65 to 150 ‘C
Soldering temperature and time Tsol 260°C, 10s (at lead) —

HELECTRICAL CHARACTERISTICS

@DC Characteristics (Vss=0V, Ta=—20 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Onerati it v DP mode 1.5 — 6.0 v
rating voitage
perating voltag o° DTMF mode 2.5 - 6.0
Data retention voltage Voor HS=Vpp 1.0 — 6.0 v
Vop=s.v | KOV Input stend| - 800 uA
AS=Vss |
DP, TONE, | in DP mode dial _ _ 1.0 mA
Average operating current 1YY RMUT, pulse being output :
ahggrn:?d in DTMF mode
loaded DTMF signal being — - 8.0 mA
output
__ Voo=1.0V, HS=Vop,
Data retention current Iopr STI=Vss5, TPS=DRS=M/S= - — 0.75 ©A
Vpp or Vss
High level input voltage Vi TPS, DRS, M/S, HS, STl | Vpp—0.4 - Voo v
Low level input voltage ViL TPS, DRS, M/S, HS, STI Vss - Vss+0.4 v
. . TPS, DRS, M/S, HS, Vpp=
I ) ) , HS, _ _ )
High level input voltage (1) lint 5.0V, Vist =Voo 0.1 uA
High level input voltage (2) lina STI, Vop=>5.0V, Vina=Vop — - 300 A
Low level input current hut TPS,DRSM/SHSSTI Voo = — - 0.1 A
5.0V, ViLy=Vss
. —COL4,ROW1—ROW4,
Low level input current liz Covoogg.gv’ (\)/|L2=Vs(s) 10 23 50 ©A
High level output current DP, XMUT, RMUT, MDO _ _
(Source) lon Voo=5.0V, Vowr =4.0V 4.0 mA
Low level output current DP, XMUT, RMUT, MDO _ _
(Sink) loz Voo=5.0V, VoLz=0.5V 4.0 mA
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@AC Characteristics SYss= 0V, Ta=25C, fosc=3. 579545MHz)
Parameter Symbol 2 Conditions Min Typ Max Unit
: DP and DTMF )
ton *! modeml' . 15.45 - -
Key input ON effective period o’ Aeng Excludmg ms
chattering
tong*? DTMF mode 77.24 _ _
ON2 normal dialing :
Key input OFF effective period torr Excluding chattering 1.72 — — ms
R S e tw - [ = [uw | m
Oscillator start-up time tos Vop=5.0V CI<100Q — — 2.0 ms
txin DP mode normal dialing 30.25 30.90 31.97
Key judgement time i DTMF mode normal dialing 17.37 18.02 19.10 ms
txis DP/DTMF mode auto dialing*¥ 19.95 20.60 21.67
. tmpt DTMF mode normal dialing - 9.01 -
Pre-mute time — ms
tmr2 DTMF mode auto dialing — 9.87 —
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 =VDD - 40/ 60 -
Dial pulse mark/space -
P P = M/S=Vss — |ss.s/e6.6] —
. - DRS=Vpp - 19.42 -
Dial pulse rate pps
— DRS=Vss —_ 9.7 -
Dial rate=19.42pps — 463.4 -
- tiorr DP mode —
Inter-digit pause Dial rate=9.71pps - 617.9 — ms
tior2 DTMF mode auto dialing - 61.36 -
DTMF make time tm DTMF mode auto dialing — 93.12 .= ms
Auto access pause tar - 3.965 - 3
Oscillator frequency fosc - 3.579545 - MHz
Oscilltor frequency/vottage variance af/f Vppo=1.5t0 6.0V - - 30 ppm/v
— - - -10 -
coL Vop=5.0V
Tone output voltage amplifier
(single tone) Vrone load=10 Kohms ; - -1 — dBm
oW |
| COLROW tone output votage ratio*# dacr Vop=3.0 to 6.0V - - 2 dB
i Tone distortion %pis Vpp=2.5V — - 7.0 %
i fr1 ROW1 - 699.13 -
fre ROW2 - 766.17 —
frs ROW3 — 847.43 -
Tone output frequency fre ROW4 - 947.97 - Hz
for COLI — 1215.88 —
fca coL2 - 1331.68 -
fcs coL3 - 1471.85 -
Minimurn 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=tom +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.
*§ Auto dialing
Indicates redialing and repertory dialing.
*4 COL-ROW tone output voltage ratio
The output gain of COL is higher than that of ROW.



@®Timing Chart

ONormal dialing (DP mode) ONormal dialing (DTMF mode)
HS 1
Hs Oneroon |_OFF-Hook [

et o Nowse. i H
P - H Key input ) l
Key input o | | R : ' o]

'
— |
toton = T . | !
I !
. Oscillator circuit m ______________________ [ —
"
s

Oscittator Greut k= == =~ < == e T iy
et : [T :
XMUT ; L ; XMUT |
AT s |==] L
! o T . :
% T 1] T U 1 RMUT !
e paee : ;
TONE H r’ Vi M
TONE---High Impedance H )
o 1
B 4
O Redialing and repertory dialing OStorage in repertory memory in ON-Hook mode
(DTMF mode) (STC2582C, STC2584C, STC2586C, STC2588C)
s T [
Key input . U
Oscillator cl—w—ul—t——l" ': ““““““““““““““ IIlf_— j \ S
E T Key input = | l ]
! . : Osciator circuit I IHIHIIIIIIIIIIIIIIII‘III M-~ -- /o
v ‘r — 1 e e mote o e
L e :
TONE : i-"vxq” M\
op | E—
MPACKAGE DIMENSIONS
C22 22-pin DIP 24-pin SOP
1.102Max
(28.0Max) 0.610Max
1.067 10012 (15.5Max)
Er1 e
24 13
22 12 NnnNNNNNNNg
§g i
E £ D dke
1 n S7)es
;l IREERREERR!
0.051 £ Ea 0.400 2
(1.3) £5|28 (10.16) g 0346
§5|23) %) 39 &9
Selss ggf EH
1 [ 0 OS2 ow ~
.010-¢ - =
= et S f—RE
0.016
% Brorm || WOsarony gg Jle-s o016
;\“f unit : inch unit : inch
(mm) mm
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HEXAMPLE OF APPLICATIONS
123 ROW4
ROW3
21 | Rowz
o ] ow
_33: <oz
o 7 Co3
- coL4
1 {2 (3 |RPD
—| 4|5]|6[NR
= | 18
7(8]9/aApP ST
* |10 [#|TIP
N MODE 0UT<—-—’—-5 MDO XMUT 17 Transmitter
H (TPS) Mute Out
5o
(O———:G DRS RMUT 16 Receiver
DY 7 Mute Out
{O—b M/S
§=E 5 H2 - Dial Pulse
<1 a7k 8 out
Hook M\ HS
Switch 1I- 14 01
S AGND I
o
T
. Yo 1200
r 13
= _[—1—0 osct TONE
Zd
2
"?I 1 12
& 0sc2 Voo 1
[Te]
=¥ -
e
o
Voo
Vss
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1988/1989 CMOS
G. MELODY ICs DATA BOOK
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> MELODY IC TABLE*
< [ [y o @
2 & Q S o o s}
= 3 o = [0] Q [
28 - 3 ? £ /58 £8 2
8| S5 TS & 2 g | 2€ 53 °
s °8 558 2 |68 €6 | d
=gl 25 e -
Type No. c 55 // 2 C§ ;5 9/a / . / Note
. @ [.Q [Z2 e - 3/8 ~
NI ST - 5 |82 g
£08 1S5/ 8(>E8 Exl5 |4 a
| s5:8/2/3)5/2)8/f 22)el 83 :
r 2225 (8| a @SS o/ 8 /Slas(2 sl 8
7910 series©| 2 (128 | O | - [O] O - 1O — | OO x [-1OT0] -] 16 |aRasiste |
7920 series | 1(64) | — e C % | % —1oTo—= 8 ~Dynami?E§gf I?‘rai\ll)e
7930 series |14 | — |- 10|~ |C e Y% | —|[O|O|—| 14 | -Dynamic sp Drive
SVM7940 | o Ol - Multi melody type
- - «High impedance
@ SVM7941 8 ’ O - 10O transducer drive
5| svmreaz | g0 | | SI=1=
3 o ,
SVM7943 -1 010} .
g | SYMZ S O A0 lo ]~ .
$ | Svmroas 1 o9 2=
S swmreas | 4 ,.)} B | aele)
® | svmrea6 | (512) | | O
|Losvmrear |} | o -
‘ ' SVM7950 o i -High impedance
A | SVM7951 I o transducer drive
g oYMrEst [T T 1Ot
5 | SVM7952 i AT
3| o 1 ol-1-lo
o | SVM7953 o - 1
B b s e - - O] - i -
g | svmress ool G
S| svMmress | (64) ‘ 5 :
R AL S - O = o
SVM7956 | O
| S - S | p— —
O | O =
! T O - . +High quality tone
- 4 r -0 BaNS' ~Dynamic SP Drive
| ﬁ F Ol = f -~ ~1.5(V)/5(V)
I3 | SYM7962 | (127) ol 190~
| SVM7963 - 10
o N Ol —| = JO IR 1
§ svm7esa O1010|0O O - O—O - 6
!; SVM7965 3 .1 i -0
SR AL . 1
SVM7966 127) ol 191 *1
SVM7967 4 | @) Address start
2 SVM7970 8 i o ‘ — 10 Multi melody type
2 —_ »High quality tone
g | SvMm7oT1 | (6840) | 1 Ol ~Dynamic SP Drive
SVM7972 s |~ ! =10 ) REVEY
o ~
e )| — Ol—=1-] % F ) 18 2
& swrers | ea0) |© T |99]© l O T A B Binary coder plus
€| svm7974 | g4 x2 ! -0 S et
@ Ol - Selectable at each tune
{ _lo O|—-|—- *Multi melody type
8 SVM7991 8 B O - O O +Dynamic SP Drive
& | svmrooe (512) ol - O |-
o | SVM7993 Earsife)
& - - - = - —| 1
& | svmrooa © O © Ciolol=s 0|0 6
2] svMmroes | 4 ol -10]0
@ SVM7996 (512) of- Ol~1-
SVM7997 -10]0
Qu 8VM7900 o Ol - +High impedance
- transducer drive
Qg SVM7901 1 . -l-l-lolo|-1- -10] olo|l-| 8 *4 OSC. resistor is built
gé SVM7902 | (s4) I el in (Masi option)
@ SVM7903 -0
(Continue)

“rMask option % Ongoing user service product
*Minimum melody IC order is 100,000 pieces. Piease consult S-MOS for specific availability.



] S [}
] § 18 |es 88 | &
g slz| £ e | 5|58 §s | ¢
5. 85 & | &) &/|"° €3 | &
=2 gl8lo
Type No. E,6§ (5o 8 8 ° Note
g §B d/< /@ ) a%, 5 §= /22 x
£a2 E/8|>/E|8|o| 838|258 3|9 la)
§55 §18/3/8/2/8 258 585818355 €
=22 e B|8/T|a|5/86/&|i0|3 /S a (255 &
SVM7800 Ol - «High imped:qce
suwrsor ~10 et
— one shot
8 SVM7802 O O in selection
- i
§ [Svwrecs , — 0] "
SVM7804 o=
i el el Rl —|— O|—| 8
8 [ovmraos | 0|0 =10 o
; SVM7806 Ol — o
@ [ svmreor (O] S Bl S
SVM7808 O|—- e) %6 One shot
SVM7809 — O v retrigger function
SVM7820 Ol - *LED drive
SVM7821 - O +High |mpedaQCe
8 [_svmreze o] o |- o are
& | svmrss -10| = one shot
o SVM7824 1 o= —10o| - _ pin selection
& U U B B =
§ SVM7825 ) 0|0 =re)
% SVM7826 Ol - o
svm7827 —1O | o
SVMm7828 O — O *8 One shot
SVM7829 - 10 *8 retrigger function
SVM7860 1 O - *High q?.tality tor!e
§‘§ SVM7861 wn | — 19177199 [=1o]° = 8 | Dymamic F Drve
Y Mask option
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[>STANDARD MELODY LIST

Code No. Song Title Code No. Song Title Code No. Song Title
7910C | Holdilidia ¥r7943Coe | Romance de amor ¥:7993Coc | Mountain Musician
7910E Two Minuets O sole mio 7993Con | Westminster
Dark eyebrows Die Lorelei 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 litle star
7910Q Wiegenlied (Brahms) Symphony # 40 (Mozart) London Bridge is falling down-Mountain musician
Rock a bye Baby ¢ 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 | Rudoiph, The red nosad rendeer-Sanka Claus is coming o town
7910T Jingle Bells L'eau Vive We wish you a Menry X'mas-Frosty the snow man
7910CF | For Elise Romance de amor Jingle Bells-Silent Night
A maiden’s prayer Yesterday Joy to the world-The first Noel
7910CG | Romance de Amor Happy birthday to you O christmas tree-Hark the herald Angels sing
Petrouchka Wedding march 0 Oh fittle town of Bethlehem
* 7910CH | Westminster 7942pan | Jingle Bells 7902Coa | X'mas song medley. 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 @7903Cos | 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 *7903Coa | Hymne a lamour
Mountain Musician Rudolph the red nosed reindeer +77903CoH | The Alphabet Song
7910CQ | Mary's little lamb #77903Cos | Rock a bye Baby
De camptown races 7950Cos | Les ferilles mortos 77903Cok | Old Macdonald Had a Farm
7910CR | Lorelei 7950Cop | Blue bell of Scotland @®7903Cos | Mountain Musician
Landler tanz 7950Cor | Yodel *7903Coy | Jingle Bells
7910CS | Amaryllis 7950CoH| Cantate # 147 (Bach) #*7903Can | Love me tender
Symphony # 40 (Mozart) #7951 Coc | Mexican hat dance *7903Cas | Love Story
7910CU | Jingle Bells ¥ 7951Coa| Cantate # 147 (Bach) *7903Cac | Wedding March
Silent night 7952Coc| Cantate # 147 (Bach) % 7903CaE | Congratulations
7910CV | Joy to the world 7954Car | Green Sleeves % 7903CaH | Silent Night
The first noel 7 7955Coy | O’sole mio #7903CaL | Saint go'in march'in in
7910CW | O Tannenbaum % 7955CoL | Happy birthday to you *7903Can | Jingle bells, Red nosed reindeer,
Frosty the snow man #r7955Cox | Saint go'in march'in in Joy to the world.
¥ 7955Coy | Music box dancer % 7903Cap | Music box dancer
7920A | The cuckoos waitz 77 7955CAF Mountain Musician % 7903Car | Wedding march (Long version)
7920B | Home sweet home V7 7955CaN Jnnglg Bells %7903Cas | Let me call you my Sweet heart
7920C | Jingle Bells % 7956Cac | Wedding March #7903Cea | Jingle Bells.
*7920M | Wedding march 7962Coa | Green Sleeves i;ggaa Silent Night
*7920Q | Victory Song " the ran #27903CsN | Hymne a Ian"uour
7920AH | Wiegenlied (Brahms) fome on the range *7903Car | Mother of mine
Ding D?ng ¥ 7903Dsa | Happy birthday
7930B | Home sweet home Two Minuets z 7903Dsr | Music box dancer
N 7903Dss | Wedding March
oot C poldldia 7975Cos | Landler tanz £7900Dey | Jinge Bl Red Nosed Reindes, oy o the wor
X7S30E | Westminster Amaryllis #7903Dsy | For Elise
Ny Home on the range 7902Dcr | Christmas song medley
7930GA | Yurikago no uta 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 %7903Dcr | Santa Claus is coming to town
7930GD | Rudolph, the red-nosed Reindeer Mountain Musician *7903Dcv | The First N0?|
7930GE | For Elise Yodel *7903Dcy Wher! you wish up ona star
Ding Dong :;gggg:: \Tsfal‘r'gl:'uger:‘su&:d{i::: March
7942Cor| Holdilidia Beep sound 7902Dec | Christmas Medley
Minuet (Bach) Westminster 7903DeH | Congratulation
Green Sleeves
Symphony # 40 (Mozart) 7992Coa| X'mas song medley (8 tunes)
Home on the range % 7993Coc| Green Sleeves
Silent lake-side De camptown races
Mountain Musician For Elise
Happy birthday to you Romance de amor
7:7943Coe | Green Sleeves O sole mio
De camptown races Lorelei
| For Elise | The cuckoos waltz

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

:One shot mode. (A type)
% One shot mode (B type)

@, ® OSC, resistor is not included on IC
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D>STANDARD MELODY LIST

Code No Song Title Code No Song Title Code No Song Title
7800Dcs | Silent Night 7820Dse | 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
7800Dep | Twinkle Twinkle Little Star
7800Dea | Romance D'amor
7800Der | White Christmas
7800Des | Wedding March (Wagner)
7800Der | Wedding March (Mendelssohn)
7800Dev | You-are my Sunshine
7800DF8 | O Tannenbanm/Silent Night
7800DFc | Silver Bells
7800DFf | Aure Lee
7800DFc | Let me call you my sweet heart
7800DFL | Mary Had a Little Lamb
7800DFp . | Jesus Loves Me
7800DFT | Yesterday
7800Drv | Music Box Dancer
7800DFy | My Way
7800DcA | Easter Parade/ Peter Cottontail
7800D@es | Love Me Tender/Let Me Call You My Sweet|| 7860Css | Nocturne
7802Dfe | For Elise 7860Csc | Minuet
7860Cse | Home on the Range
7860Csr | Green Sleeves
7860Csc | The Entertainer
7860Csn | Lorelei
7860Csk | For Elise
7860Cec | Tableaux d'une Exposition{Promenade)
7860Cee | Je te Veux
7860Cer | The Jewels of the Madonna
7860Cec | When I'm Sixty—four
7860Cet | Minuet (Boccherini)
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1988/1989 CMOS
H. SUB-ASSEMBLIES DATA BOOK
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PF370-01

SHB2112B 1/

CMOS 1M-BIT HYBRID STATIC RAM
@Low Supply Current
@Access Time 100ns
@131,072 Words X 8 Bits Asynchronous

EDESCRIPTION

The SHB2112Bia/s is a 131,072-word X 8-bit hybrid LS| 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/0O 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
@131,072-word X 8-bit memory density
@Mounting 4 pcs. of 256K static RAM (SRM20256 LMio)
@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)

MBLOCK DIAGRAM HPIN CONFIGURATION

o

K 1/01 to 1/08 >

AO to A14
INTERFACE MEMORY
CONNECTOR CHIPS
CSTto T4 >
OE, WE




HEPIN 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)

NC 18 to 21| <No connection>

CSt | 25 <Chip Select>

[43] 24 These signal line (negative active) are module select line. These line should be selected each one at
TS3 23 read and write operation. Each CS is available for each 32kB RAM. That is to say, 128kB is dnvnde by
TS4 22 4CS signal. E EX. Data will be valid to read and write when CSlis “L” and TS2 to CS# are “H".

1f CST to CS4 are “H”, this module is non-selected mode (lop 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 equ_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. (5Vt10%) Normally, 5V is supplied.
HABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Voo —0.5t07.0 v
Input voltage V| —0.5* to 7.0 \
1/0 voltage Vijo —0.5* to Vpp+0.3 Vv
Operating temperature Topr 0 to 70 °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
HDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0to70°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 4.5 5.0 5.5 \
Supply voltage
PPy volag Vss 0 0 0 v
Input voltage Vi 2.4 — Vop+0.3 v
i Vi -0.3* 0 0.8 \4
*ViL (Min.))= —1.0V at pulse width less than 50ns
HMELECTRICAL CHARACTERISTICS
@®DC Electrical Characteristics (Vpp=5V+10%, Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ* Max Unit
Input leakage current L V=0 to Vpp -2 — 2 uA
, Iops  |CST to CS4=Viu Non-selected = 6 12 mA
Stand-by supply current =
y suppy lopsi |CSTto C542Voo=0.2VVi=Vp—0.Wor 0.V — — 400 A
. Vi=Vi, Vv
Average operating current | 1= Vibs ViH —
ge operating DDA I/o=0mA tee=Min 60 75 mA
CST toCS4=Vi4 or WE=V,_
Output leakage current | — - —
P g Lo or OE=V|y Vi,0=0 to Vpp 2 2 uA
High level output voltage Vou lon=—1.0mA 2.4 — — Vv
Low level output voltage VoL lo.=2.1mA — — 0.4 Vv
*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 Ci/o — — 50 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 100 — ns
Address access time tacc — 100 ns
CS access time tacs™*? *1 — 100 ns
OE access time toe — 55 ns
CS output set time toz *3 10 — ns
CS output floating time tonz*? *2 — 40 ns
OE output set time toz *1 5 — ns
O output floating time tonz *2 — 40 ns
Output hold time ton *] 10 — ns
O Write cycle (Vop=5V+10%, Vss=0V, Ta=0 to70°C)
Parameter Symbol 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 .l 0 — ns
Write pulse width twp 75 — ns
Address hold time twr 0 — ns
Input data setup time tow 45 — ns
Egut data hold time ton 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 CSito C54
1. Input puise level: 0.6V to 2.4V 6. Circuit P
2. t=t=10ns
3. Input and output timing reference levels: 1.5V 3900
4. Output load: CL=100pF 1/01 to1/08 MW
*2 touz, towz, twuz Test Conditions Cu _J_ 225V
1. Input pulse level: 0.6V to 2.4V I I
2. t=t=10ns = =
3. Input timing reference levels: 1.5V ‘ Cu= (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)*2
1, pu | . 1. -l
| pe — — |
ADDRESS X * ADDRESS B 3 .
tace lotones L e —— ‘% "
TET 10058 NN\ONE—————ws———= Y777 7V777 ST CE 7/ Sk ° 1 AN
—t—— —toa o tas o
®  SISIRONOSY 77040 74 V4 W SIIIIOO STTT77T777
s .0.C SN 4 = oo 33T &
tow—ee tou
Din
© Write Cycle (WE Control)*3 *1 During read cycle time, WE should be high.
- o o *2 During write cycle that is controlled by CS1 to CS4, the
% output buffer changes to high impedance.
taw m TS to C54 should be selected each one at read and
STTs \m: _E - » ¢ write operation. _
we e *3 During write cycle that is controlled by WE, the output
b AN 4 buff to high i . (OE="H"
:' b - er changes to high impedance. (OE="H")
Dot peawy
tow P
i I =
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HDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY Vss=0V, Ta=0 t070°C)

. Parameter " Symibol Conditions Min Typ Max Unit
Data retention supply voltage Vpor CS1 to CS4=Vppr—0.2V 2.2 — 5.5 v
Data retention current Ipor Voor=8.0V.CST to CoA=Voon -0.2V — — 200 . uA
Chip select data hold time tcor 0 — - ns
Operating recovery time tr tre* — — ns

*trc=Read cycle time
Data retention timing (CST to CS4 Control)

- * 'l Data hold time
Voo T AV ypaz22v 45V
tcor tr

e s CST to CS4=Vpor—0.2V
CSi to 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.

EFUNCTION

@®Truth Table

CS1to CS4 * OE WE A0 to Al4 DATA I/O MODE. oo

H X X X Hi-Z Not selected | lpps, Ippst, Ioor
Stable * X L Stable Data in Write lopa
Stable * L H Stable Data out Read ippa
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.

H-4




HEPACKAGE DIMENSIONS

35-pin SIP
0057858
+0.2
0.133+0008 4.0%0012 (101.6103) 0.133£0008 (127«0,!)
+0.2 +0.008 $02 +0.2
(3.38102) 3.734%0008 (94 84 £02) (?23;(5; ) Max 0138
(Blgeor) Max39)]
$5| 5 D 0 g .
2518 O[] pamemanfs : g3
. S H |+
85 a7 ] o o 3o g
S¥ gr 1 ) 2 H o | oS 8- 1
(R1.57)
.02 10.006 0.1 +0.006 o ~
0.08(2.03) ?0.05210.15) ] (2.54£0.15) 03 § 3
0.3:£0016 0.1x1.339=3.4 (2.54x34=86.36) ge2 w9 _] (©3019)
(7.6204) T o=
o
(2X) 1PIN (2X) 35PIN
MARK MARK
[%]
- 4
2
O O
5
unit : inch
mm
SHB 2112B1a
35-pin SIM
o.osfS:%;
+0.:
013340008 4.0£0012 (101,6203) 013340008 (1.27283)
(3.38%92) 3.734£0008 (94.84%02) (3.38102)
@x) Neter 35)
(Glgsor)  Max35)
2gla : A 3 ¢/ =
sale O 8 c1 2
grle i i £ <
g\"‘\} grh 1 2 3 4 { ‘o,‘, 1
S / 1 0000000000000000L T c o U
=
(R1.57) / Min 0.07 0.1£0006 S&| 8%
0.08(2.03) _.(Min 1.78) | (2542019 03 22 g:'
0.3£0016 0.1x1.339=34 (2.54x34=86.36) (762 ZF' &>
(7.62£02) T ~ tv
(2X) 1PIN 2X) 35PIN
MARK ¢ )MARK
v
X
2
O3
5
unit : inch
mm

SHB 2112B1ws
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Under measurement



PF371-01
» »

@®Low Supply Current

@Access Time 120ns

@131,072 Words X 8 Bits Asynchronous

@Included Decoder

HDESCRIPTION

The SHB2212Biass is a 131,072-word X 8-bit hybrid LSl 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 LMho)
@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 X101.6mm X 8.27mm (except pins)
@PCB - ceeeenerenneens SHB 2212B1a 35 pin SIP (Single inline package)
SHB 2212B 35 pin SIM (Single inline module)

EBLOCK DIAGRAM HPIN CONFIGURATION

A3
1/01 to 1/08 by

A6

A7 10

U
1
2|
0

A9
Al0 o
AO to Al4 \ All
A12 15 §
Al13 k
INTERFACE MEMORY Ala 8
CONNECTOR ADORESS CHIPS A 2
a1 o NC 20
Al5to Al6 becopen| CSTtoTSE N =
< z
NC -
cs2 S
—_— CS1 25
CS1, €S2, OE, WE 1/01 g
1/02

=i

v
8]
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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>
[+3} 25 [<Chip Select> ] . ]
CS2 24 Memory module select signal line. Data is valid to read and write when CST is “L" (negative
logic) and CS2 is “H” (positive logic).
When CST is “H” or CS2 is “L” level, the module is in the non-selected mode. (lop is standby mode.)
1/01 to 1/0826 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 Vi —-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
HIDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0|to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 4.5 5.0 5.5 \
Supply voltage
PPy & Vss 0 0 0 \%
3.85%7 —
Input voltage Vin 2.453 Vop+0.3 \
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
ELECTRICAL CHARACTERISTICS
@DC Electrical Characteristics (Vop=5V+10%, Vss=0V, Ta=0 to.70°C)
Parameter Symbol Conditions Min Typ* Max Unit
Input leakage current u V,=0toVpp —2 — 2 uA
lops | CST=Vi, CS2=Vy_Non-selected — — 7 mA
-by s
Stand by supply current loost [z LNCHSUN V0 o0 — - 400 A
. Vi=Vi, Vin
Average operating current | I - 6
ge operating DDA lyo=0mA teye=Min 5 80 mA
TST=Vi or CS2=Vy or WE=Vy
Output leakage current ! — — :
P 8 ) Lo or OE=Vi4 Vijo=0toVpp 2 2 uA
High level output voltage Vou lon=—1.0mA 2.4 — — \
Low level output voltage Voo 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 C — — 50 pF
Input/output capacitance Cio — — 50 pF
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@AC Electrical Characteristics
ORead cycle (Vop=5V+10%, Vss=0V, Ta=0t070°C)
Parameter Symbol Conditions Min Max Unit
Read cycle time tre 120 — ns
Address access time tacc — 120 ns
CS1 access time tacs *1 — 120 ns
CS2 access time tacs2 — 120 ns
OE access time toe — 65 ns
'CST output set time toz 10 — ns
CS1 output floating time tenzt *2 — 65 ns
CS2 output set time tolze *1 10 — ns
CS2 output floating time tonze *2 — 65 ns
OF output set time torz .1 5 — ns
OF output floating time tonz *2 — 65 ns
Output hold time ' tow *1 10 — ns
O Write cycle (Vop=5V+10%, Vss=0V, Ta=0to70°C)
Parameter Symbol Conditions Min Max Unit
Write cycle time twe 120 — ns
Chip select time (CST) tow 100 — ns
Chip select time (CS2) towz 100 — ns
Address valid time taw 100 — ns
Address setup time tas ot 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
*] Test Conditions o 5. Output load: CL=100pF (Include scope & jig capacitance)
1. Input pulse level: 0.4V to 3.85V-----CS1, CS2, A15._A16 6. Circuit
0.6V to 2.4V ---Other except CS1, CS2, A15, A16
2. t=t=10ns
3. Input and output timing reference levels: 1.5V TP
4. Output load: CL=100pF
*2 tcwz, towz, twz Test Conditions /01 to 1/08 3900
1. Input pulse level: 0.4V to 3.85V---: CS1, CS2, A15, A16
06V to 2.4V - Other except CS1, CS2, A15, A16 Cu 225V
2. t=t=10ns I I

3. Input and output timing reference levels: 1.5V .= 100pF (Include jig capacitance)

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

@ Timing Chart

O Read Cycle*! O Write Cycle 1 (CST Control)*2
Address ____ ¥_ _ - ’*—m Address B i : i B
Cs1 \\ - lm‘.’"" 7 i ‘/'- 7 & 77 -usj i we
cs2 77/, b \\\\} AAVARVARNNY cs2 77/ f AL1AA1ARARARARNANN
O IO %L _ AT WE IO 7 —
Dout S— S . — Dout Y- &=

tow—f=ton

Din
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0 Write Cycle 2 (CS2 Control)*3 O Write Cycle 3 (WE Control)*4
Address ) Address _ — _
CHRAWVANN T I o1 JTITVIE T
cs2 - N cs2  [//7ITITT JAREARRARNNNY
I tewz: twe:
_ ‘ | —
WE T T 777777777 WE A\ — s
Dout TITT;'TIT) Wessn] Dout \\\\\\\\\\\\&\)I)\,)nyI ]/772}
tow—t—toH tow-=—tow:
Din Din

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

*2  During write cycle that is controlled by CSi, the output buffer changes to high impedance.

*3  During write cycle that is controlled by CS2, the output buffer changes to high impedance.

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

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 CS2<0.2V 2.2 — 5.5 v
Data retention current loor or e s OB Voon — — 240 uA
Chip select data hold time tcor 30 — — ns
Operating recovery time tr tre* — — ns
*tac=Read cycle time

Data retention timing (CSi Control) Data retention timing 2 (CS2 Control)
[-Data hold time.

Data hold time
45V vpppz2.2v 45V

Voo Y.

Voo

tcor tr

TST 2Voor—0.2V
3.85V oo 3.85V csz

[<3)
Cs2s0.2v

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
[FR. [<3] CSs? OE WE AD to Al6 DATA I/O MODE lop
| H . x X X X Hi-Z Not selected | lpps, lopst, loor
x L x X X Hi-Z Not selected | lpps, lopst, Ipor
L H X L Stable Data in Write lppa
L H L H Stable Data out Read lopa
L H- H H Stable Hi-Z Output disable looa
X "H" or "L"
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EPACKAGE DIMENSIONS

35-pin SIP
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PF372-01

SHBZ12580A/OB

CMOS 2M-BIT HYBRID STATIC RAM

@®Low Supply Current
@Access Time 120ns
@262,144 Word X 8 Bits Asynchronous

IDESCRIPTION
The SHB2125Boa/ce is a 262, 144-word X 8-bit hybrid LSI module with eight 256K SRAM (SRM20256L.M).
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.

WFEATURES
@Hybrid CMOS LSI
- @262,144-word X 8-bit memory density
@Mounting 8 pcs. of 256K static RAM (SRM20256 LMh2)
@Access time 120ns (Max)
@3-State output, with wired-or capability
@Single power supply-5volt
@Printed-circuit-board (PCB) size 17.5mm X 101.6mm X 8.27mm (except pins)
@PCB - oeveceenerannss SHB2125Boa 35 pin SIP (Single inline package)
SHB2125Bos 35 pin SIM (Single inline module)

HBLOCK DIAGRAM HPIN CONFIGURATION

/L 1/01 to 1/08 >
N
AO to A14 >
INTERFACE MEMORY
CONNECTOR CHIPS
CST to CS8 >
OF, WE
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WPIN DESCRIPTION C R AN P

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) -

T | B
cs2 2%
TSE | 18

<Chip Select>

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
8 TS signal. EX. Data will be valid to read and write when - CSTis “L"and to CS8 are “H".

If CST to. CS8 are “H”, this module is non-selected mode (lop 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 hiiimpedance 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. i
HABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings ) “Unit
Supply voltage Vob -0.5t07.0 i 1T v
Input voltage \ . =0.5*to7.0 - ) vV
1/0 voltage Vijo —0.5* to Vpp+0.3 .. V.
Operating temperature Topr 0to70 ) °C
Storage temperature Tste —40 to 100 ‘C
Soldering temperature and time Tsol 260°C, 10s (Lead only) —
* Vi, Vio (Min.)= —1.0V at pulse width less than 50ns B
HDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0to70°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 4.5 5.0 5.5 v
Supply voltage Vss | 0 0 0 v
Input voltage Vin 2.4 — Voo +0.8 v
Vi —0.3* 0 0.8 \'

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

@DC Electrical Characteristics . (Vop=5V+£10%, Vss=0V, Ta=0to 70°C)
Parameter Symbol * Conditions Min Typ* Max Unit
Input leakage current _ Vi=0toVpp -2 — 2 uA
Ipps CS1toCS8 =V, Non-selected — 12 24 mA
tand-by supply current »
Standby supply loost | COMOCSi2 V00 V=V 0V or 0V — - 800 uA
Average operating current IooA Vi=Vi, Vi — 55 70 " mA

lo=0mA tc,,c=Min

E-S-ltom= Vin or WE= Vi

Output leakage current o or BE=Vin, Vijo=0toVop -2 - 2 ©A
High level output voltage VoH lon=—1.0mA 2.4 — - v
Low level output voltage "~ VoL loo=2.1mA — — 0.4 v Vv
*Ta=25C, Vop=5.0V ' ;
@Terminal Capacitance (f=1MHz, Ta=25°C)

’ Parameter Symbol Conditions Min Typ Max Unit
Input capacitance Ci — — 80 pF
Input/output capacitance Cio — — 80 pF




@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 toz *3 10 — ns
CS output floating time tonz *3 *2 — 45 ns
OE output set time toLz *1 5 - ns
OE output floating time tonz *2 — 45 ns
Output hold time ton *1 10 — ns
O Write cycle (Vpp=5V+10%, Vss=0V, Ta=0 to70°C)
Parameter Symbol Conditions Min Max Unit
Write cycle time twe 120 — ns
Chip select time tow*? 105 — ns
Address valid time taw 105 — ns
Address setup time tas .l 0 — ns
Write pulse width twp 80 — ns
Address hold time twr 0 — ns
Input data setup time tow 50 — ns
Input data hold time ton 0 — 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 puise 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 to 1/08
*2  tcuz, torz, twnz Test Conditions [ 225V
1. Input pulse level: 0.6V to 2.4V I I
2. t=t=10ns — =
3. Input timing reference levels: 1.5V 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)*?
1, ol twe 4)‘
ADDRESS ) & % ADDRESS K X
ﬁtoﬁgmh-m-——‘ X7777X777 S lei‘ tow ¥ ARANNY
| o — —tea o thse
LANNNNNANNAN 17774747 we ( 777777777
tor e —tou -
L —— 29C DO— ot 3353 22
tow —epam toy¢ =l
Din
0 Write Cycle (WE Control)*3 *1 During read cycle time, WE should be high.
b twe { *2 During write cycle that is controlled by CS1 to CS8, the
ADDRESS P 4 % oitput buffer changes to high impedance.
o ) aw twasmy CSt1 to CS8 should be selected each one at read and
Gstto @ }tu_k write operation.
W we- *3 During write cycle that is controlled by WE, the output
L ANN V4 buffer changes to high impedance. (OE= “H")
T fe—tow
Dout __:Q
tow==ton
Din
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BDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY

(Vss=0V, Ta=0to 70°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Vpor CSTt0CS8=Vppr—0.2V 2.2 - 5.5 v
Data retention current lopr Voor =3V, CSTtoCS8=Vaon 0.2V — — 400 uA
Chip select data hold time tcor 0 — — ns
Operating recovery time tr - tre* — — ns
*trc=Read cycle time
Data Retention timing 1 (CSi to CS8 control)
le—— Data hold time
Voo 45V ypprz22v 45V
teord . ____ tr
o CST to C58=Vpor—0.2V
CSi 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.
BFUNCTION
@Truth Table
CS1toCS8 * OE WE AQ to Al4 DATA I/0O MODE oo
H X X X Hi-Z Not selected loos bpst lopr
Stable * X L Stable Data in Write lopa
Stable * L H Stable Data out Read Ippa
Stable * H H Stable Hi-Z Output disable Ibpa
X:"H" or "L”

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

35-pin SIP
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238 04[] a GH—girif
3| B ) 0 1] RIS
s N 1 2 3 a < S| Diai
=] 1q n3s o) VN
3 ° ]
(R1.57) 1
0.0210.006 0.1t0.006 o
0.08(2.03) (0.5£015) (2.54+0.15) 03 g E 0.012+0.006
0380016 0.1x1.339=3.4 (2.54x34=86.36) e nS _|.©3*01%)
(7.62%04) o=
=
(2X) 1PIN (2X) 35PIN
MARK MARK
g:) 8 L
% o AARRRARAEAN |
5 2D SRM20256LM Ml MmO
g o T Tl'l'l'l'l'ﬂ'l’l’!‘l'l’l'EI ]
unit : inch
(mm)
SHB2125Boa
35-pin SIM
0.0588%8
+0.2
0.133+0008 4.0%0012 (101.6+03) 01330008 (1.27%83)
(3.38%02) 3.73410008 (94.84£02) (3.38102) Max0.13 Max 0.138
(2X) - j_.’° (Max 3.5)
(¢3.18*°~l) (Max 3.5)
/ 1
8¢l ~ + 0 0
8/ atp a d R
5 —| N 1 2 3 4 =
S cs! \H00000A000O0000000d il I
(R1.57) / ales T
e Min 0.07 0.1+0.006 38| 8@
0.08(2.03) (Min 1.78) (2.54£015) 03] $2| o
: .
0.3£0016 0.1x1.339=3.4 (2.54x34=86.36) (7.62)| =2 E&
+0.2 = I
(7.62£02)
(2X) 1PIN (2X) 35PIN
MARK MARK
[%23
X
[+
N
O3
o
@
8
unit : inch
(mm)
SHB2125B0s
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ECHARACTERISTICS CURVES

Under measurement
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PF373-01

SHB2225Box /08

CMOS 2M-BIT HYBRID STATIC RAM

@Low Supply Current

@Access Time 150ns

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

DESCRIPTION
The SHB2225Boa/0s is a 262, 144-word X 8-bit hybrid LS| module with eight 256K SRAM (SRM20256LM)
and a 3-8Line decoder. With low power consumption, ithe module can be used with applications which
require a battery back-up. Since it is a static device, it does not requires a clock or refresh circuitry. The
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.

HFEATURES
@Hybrid CMOS LSI
@262,144-word X 8-bit memory density ,
@Mounting 8 pcs. of 256K static RAM (SRM20256LM2)
@3-8 line decoder
@Access time 150ns
@Single power supply-5volt
@3-State output, with wired-or capability
@ Printed-circuit-board (PCB) size 17.5mm X 101.6mm X 8.27mm (except pins)

@PCB:---weeeevereeenee SHB2225Boa 35 pin SIP (Single inline package)
SHB2225Bos 35 pin SIM (Single inline module)
HBLOCK DIAGRAM HPIN CONFIGURATION
O
Vs le=(CJ —an0m
WE
A0
Al
A2 5
A3
< 1/01 to 1/08 > v
A6
A7 10
A8
A9
A10
AO to A14 ALl
. > e
INTERFACE MEMORY Az
CONNECTOR ADDRESS CHIPS e
3 Far-3 Al7 20 ==
Al5toA17 Mool TSTteCSB ) i 7
NC -
& 25
CS1, €S2, OE, WE 1701
1/02
/03
1/04
1/05 30
1/06
/o7
1/08
OF
Voo 35 ==
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BWPIN DESCRIPTION

Pin name |Pin No. o ] 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 2% <No Connection>
CS1 25  [<Chip Select>
CSs2 24 |Memory module select signal line. Data is valid for read and write when CTST is “L" (negative
: logic) and CS2is “H" (positive logic).
o 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 V-
Input voltage Vi —-0.5* t0 7.0 \
1/0 voltage Viro —0.5* to Vpp+0.3 \']
Operating temperature Topr 0 to 70 ‘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
HMDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 4.5 5.0 5.5 \
Supply voltage
pply voltag Ves 0 0 0 v
3.85%2
Input voltage Vin 2,459 - Voo+0.3 v
ViL —0.3*! 0 0.8 \i
*1 Vi (Min)=—1.0V at pulse width less than 50ns 2 A15, A16, A17,CS1,CS2 *3 Others except A15, A16, A17, CS1, CS2
MELECTRICAL CHARACTERISTICS )
®DC Electrical Characteristics (Vpp=5V+10%, Vss=0V, Ta=0 to70°C)
~ Parameter Symbol Conditions Min Typ* Max Unit
Input leakage current Iy V,=0toVpp —9 - | 2 2A
~ Ipps CS1=Vi, CS2=Vi Non-Selected — — 10 mA
-by suppl
Stand-by SUPPIY UMt ™ opsi (St AU NNV 0 a0 — - 800 A
+ Vi=Vi, Vin
Average operating current | ’ -
ge operating DDA lyo=0mA teye=Min 60 75 mA
Output leakage current CST=ViorCs2=Vy or WE=Vi | -
P g ho or OE=Viy Vi0=0toVpp 2 2 “A
High level output voltage Vou lon=—1.0mA 2.4 —_ — \
Low level output voltage Vou loo=2.1mA — —_ 0.4 )
*Ta=25°C, Voo=5.0V
@Terminal Capacitance (f=1MHz, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Input t_:apa"ditance C — - 80 - pF
Input/output capacitance Cijo — — 80 pF
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@AC Electrical Characteristics
ORead cycle (Vop=5V+10%, Vss=0V, Ta=0to70°C)
Parameter Symbol Conditions Min Max Unit
Read cycle time tre 150 — ns
_&dfess access time tace — 150 ns
CST access time tacst *1 — 150 ns
CS2 access time tacs2 — 150 ns
| OF access time toe — 70 ns
CST output set time towz 10 — ns
CS1 output floating time teHz *2 — 70 ns
CS2 output set time teuz *| 10 — ns
CS2 output floating time tonze *2 — 70 ns
OE output set time toz *1 5 — ns
OF output floating time touz *2 — 70 ns
Output hold time ton *1 10 — ns
O Write cycle (Vop=5V+£10%, Vss=0V, Ta=0to70°C)
Parameter Symbol Conditions Min Max Unit
Write cycle time twe 150 — ns
Chip select time (CST) tewt 130 — ns
Chip select time (CS2) towz 130 — ns
Address valid time taw 130 — ns
Address setup time tas ol 10 — ns
Write pulse width twp 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 - CS1, CS2, A15,_A16, A7 6. Circuit
0.6V to 2.4V ----Other except CS1, CS2, A15,
A16, AI7
2. t=t=10ns TP
3. Input and output timing reference levels: 1.5V
4. Output load: CL=100pF 3900
*2 tcwz, towz, twwz Test Conditions 1/01 to 1/08
1. Input pulse level: 0.4V to 3.85V----CS1, CS2, A15._A16, A17 Co 225V
0.6V to 2.4V -+ Other except CS1, CS2, A15, A16, I I ey
A7 — —
2. t=t=10ns

= F Include jig ca acita-nce
3. Input and output timing reference levels: 1.5V Cu=100pF (include Jig cap )

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

® Timing Chart

O Read Cycle*! O Write Cycle 1 (CST Control)*2

Address ____J _ : ) - Address Y B .‘ ‘"?L

[ IN\\\R L_m‘l“‘ / /‘.../.‘/./ i [ Sy -m‘\‘{ b AARARAANY

cs2  7////7 ¢ x\\\\.\\\ A Cs2 ////% AT

F  ITTITIITOONG AT W / 7

e 7 Xo— Dout  F¥H — &@
Din —toﬁj_—— =
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O Write Cycle 2 (CS2 Control)*3 O Write Cycle 3 (WE Control)*4

Address ) 4 X Address { _ )

cs1 A\ AN 1 /] cs1 AW 77777

tas | —tas—
cs2 s/ a— cs2 7 LALLARAMAAY
— . we —
WE IO 7 W I o
~—twHz:  — W‘—‘|
Dout ANNY \ Yoaaw Dout SA STV VNV UNAN N -
! tow——ton ! tow-—=—ton
oin i — oi — S

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

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

*3 During write cycle that is controlled by CS2, the output buffer changes to high impedance.

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

EDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss=0V, Ta=0t070°C)

Parameter Symbol Conditions Min Typ Max" Unit
Data retention supply voltage VpoRr CS12Vppr—0.2V or CS2=0.2V 2.2 — 5.5 v
Data retention current lobr or PR oW TS = Vope 0.2V — — 440 uA
Chip select data hold time tcor 30 — - ns
Operating recovery time tr tre* — — ns

*tac =Read cycle time

Data retention timing1 (CST Control) Data retention timing 2 (CS2 Control)
Data hold time:

Data hold time
Voo 45V ypor=2.2V 4.5v
tcor tr

J— S1 to CS8=Vppr—0.2V
Cs1 .
3.85v 3.85¢ cs2 cs2s0.2v

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.

HEFUNCTION
@ Truth Table
[=3] CS2 OE WE A0 toA17 DATA I/0 MODE loo
H X X X X ) Hi-Z Not selected loos lopsi |opr
x L X X X Hi-Z Not selected | lops lopst loor
L H X L Stable Data in Write Ippa
L H L H Stable Data out Read lppa
L H H H Stable Hi-Z Output disable looa
X “H" or “L"
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EPACKAGE DIMENSIONS

35-pin SIP
0052852
4.0%0012 (101.6%03) (1.27%8%)
0.13310008 - 0.133%0.008 - )
(3.3802) 3.7340008 (94,840.2) (3.38102) Max 0.138
% Max 0.138 (Max 3.5)
(Wgeor)  Max35) |
H
8ol ~ T 0 0 g
S | O E c2 4 S 3
EXAR I ci c3 §Lri S
o~ & 12 0 o ERI A
8seT ) oo 15 gl
S| N 1 2 3 4 s ozl IS
=] 1 N35_ i a
(R1.57)
0.02:£0006 0.1£0008 2 o
0.08(2.03) (qsto.w) (2.54+0.15) 0.3 3; % O'OI;E%T;OOG
.3£0.016 1% 1.339=3.4 (2.54 x34=86.36) (762) K< (0.3%0
8.62“-‘) 0.1x1.3 ( 53 —
S
(2X) 1PIN (2X) 35PIN
MARK MARK
8 L 9 S S€
‘é |:|8 pllinn 0
O S +§g SRM20256LM | ) SRM20256LM gg O
o
§ Op 0 a
unit : inch
mm)
SHB2225B0aA
35-pin SIM
0.052835%
0.133 50008 4.0£0012 (101.603) 0.13320008 (1.27%83)
(3.38102) 373410008 (94.84%02) (3.38102) Max 0.138
2x) Max 0.138 (Max 3.5)
(¢3.18*°-‘) (Max 3.5) |
. H
S
§5la z g 0
S| o o c2 cs “w
AR (OF - : 2 " g3
85; 5 2 12 o 2 3 0-4 Er 2
S o'Ij 100000Q000000000000E000000000000004138 S o 1
R1.57 ol el T
(RLS7) Min 0.07 0.120008 =5 89
0.08(2.03) (Min 1.78) (2.54£0.15) 0.3 co| o|n
0.3:0016 0.1x1.339=34 (2.54x34=86.36) 762 £3 &
(7.62%02) T e ke
(2X) 1PIN X) 35PIN
MARK (2X) 35mm
T
¢ 8 Y Y
2 D 0Oy 0
O § + 2 "] miso
F oy il 1}
unit : inch
mm
SHB2225B0s
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BMCHARACTERISTICS CURVES

Under measurement
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PF222-02

“ SED9420Cc

CMOS DATA SEPARATOR FOR FDD

@Built-in Terminals for Switching between
54-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 LSI for use in floppy disk interfaces. Equipped with its
own SYNC field detection, loop filter switching, and timer functions, the IC allows construction of a one-chip
VFO circuit with just a few external components. Floppy disk controllers which can be used with this IC are
the #PD765, #PD765A, FD1791-02, FD1793-02, MB8876A, MB8877A.

EFEATURES
@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 1/0 pins (excluding OSC1 and OSC2)
@Built-in timer circuit (with external C-R)
.Package ................................................ 24-pin DIP(plastic)

EBLOCK DIAGRAM

Voltage Offset
controlied| voltage
oscillator generator|

Input
switching

SYNC field
detector

pump
x
- Vss2
Digital 3 s
RD DATA( one:shot o | v
vibrator @ ol
o L€
S
2 Vss1
o STD>——  Divider
K] circuit
2 M—] Voo
N
2 e
Sl a
EEEE |
WN
FEE&C" Loop filter Data output Timer CR
oscC1 Divider circuit (WN or WIND)| aircuit LWIND} Gircuit
0sc2

!
-

=
EE] g3 £ % -

S04 o > < a (=]
s O30 » a 2 =
ZL H £
==
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IRPIN CONFIGURATION AND AN EXAMPLE OF EXTERNAL CIRCUTS {Reference value of external circuits]

FDD 1_inch/8-inch
0 SED9420C ac Fg-inch/8
Ry 33kQ
Pc" R 10SC1 24Voo |—O R, 2. 4kQ
4 20sc2 23 M OUT—O
Vss: O— 3ck1 22N —O ., Ry 7.5kQ
O—{ 4 TEST2 21 CLK2 [:i—%k_ R4 100Q
O— sDRe 20cR . Ci 0.014F
O—] 6 SYNC 19 WCLK H—O
O— 7 mom 18 TESTL O p Cz 3,800pF
16z Clock O—{ & WNoOW 17 LPF2 R e e Cs 0.01 to 0.14F
ﬂlﬂ" 1 0sC1 O-— 9 DATA 16 LPF1 ~O—~\§/»-‘ Co 10pF
g O— 10 MFWFM 15 OFFsET —O—it
R 20sc2| O] 11 MN/STD 14 ContROL F—O——— Vssz Ca 10pF
O—12vss1 13vssz —O R¢ 1MQ
Pulse width Tw=1.42XCoRo
Ro>5kQ fo 16MHz £0.5%
Accuracy of resistor +5%, Accuracy of capacitor +10%
IEPIN DESCRIPTION
Pin Name ::: Function Pin Name ::? 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.
0SCt1 1 . : . Vss2 13
(2) Clock input terminal when using an (VCO ground)
external 16MHz clock. CONTROL| 14 | nput terminal for the VCO (voltage controlled
0sc2 | 2 Drain output terminal for the crystal oscillator oscillator) control voltage. o
circuit’s inverted amplifier. Input terminal for offset voltage for VCO
FDC clock output terminal (for the «PD765) OFFSET | 15 center frequency correction.
CLK1 3 | « f=8MHz for 8-inch floppy disk An external capacitor tied to this pin gener-
« f=4MHz for 54-inch floppy disk ates offset voltage.
TEST2* | 4 Te_st terminal for testing functions Terminal for connecting the PLL system’s
(with pull-up resistor) LPF1 | 16 | loop filter. Selected when sync field is detected
DRQ* | 5 Input signal for FDC data transfer signal for frequency lock-in.
(with pull-up resistor) Terminal for connecting the PLL system’s
FDC control signal input terminal for GAP LPF2 | 17 | loop filter. Selected when ID and DATA fields
SYNC* | 6 | area and SYNC area detection (with pull-up are detected after frequency lock-in.
resistor). TEST1 |18 Test terminal for testing functions
Input terminal for the read data signal from © (ordinarily not connected).
RD DATA*| 7 the_s floppy disk Qrive (FDD) Write clock for the «PD765 FDC.
(with pull-up resistor). *8inch MFM: Interval T=1 us
Output terminal for the data window signal | WCLK | 19| +8-inch FM: Interval T=2 us
WINDOW| 8 | used to separate data pulses in the DATA * 5%-inch MFM: interval T=2 us
signal from clock pulses. « 5%-inch FM: Interval T=4 #s
Output terminal for the read data signal CR 2 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 | 91 | (for the MB8877 and FDI1791).
Terminal for switching between double density * f=2MHz for 8-inch floppy disk
* and single density * f=1MHz for 54-inch floppy disk
MFM/FM | 10 | (with pull-up resistor) TRIGTN* | 22 | Trigeer input terminal for the timer circuit
HIGH selects double density (MFM), (with pull-up resistor).
LOW selects single density (FM). Retriggerable oneshot timer output terminal
g’errrgnfa'll fgr zyvlﬁdzln%hbet\“een 51\_‘-'{\0;\ 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 Vob -0.5t07.0 \%

Input voltage V) .

Output voltage Vo 0.5 to 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) -

MELECTRICAL CHARACTERISTICS

®DC Electrical Characteristics (Vss=0V)
Parameter Symbol Conditions Min Typ Max Unit
Operating supply voltage | Vpp - 4.75 5.0 5.25 \
High level input voltage ViH — 2.0 — Vpp+0.3 v
Low level input voltage Vi — -0.3 — 0.8 v
High level output voltage Vou lon= —200¢A 2.4 — Voo v
Low level output voltage Voo lo.=2.0mA 0 — 0.4 v
High level input current*! hiH Viu=Vop - - 2.0 #A
Low level input current*? it Vii=Vss Vpp=5V -100 —50 -10 #A
High level output current*3 | joy, Von=2.4V — — —200 uA
Low level output current** loLt Vo=0.4V 2.0 - — mA
Current consumption oo Output open, Vpp=>5V, 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
O®AC Electrical Characteristics (Standard frequency ; fo=16MHz)
Parameter Symbol Pin Name Conditions Min Typ Max Unit
MIN/STD=Low — 8.0 — MHz
Frequency feua cLk MIN/STD = High — 4.0 — MHz
feua CLK2 MIN/ E’E =Low — 2.0 - MHz
MIN/STD =High — 1.0 — MHz
MIN/STD=Low
MFI\/{/s FM= Il:ow - 2 B #s
Cycle time tevwer WCLK Ih\/lﬂlm /S%'g:r;ih _ 4 - us
and and and —
Window width twHWIND WINDOW mph;//SFTMD-—-_I-II]Og: — 1 — us
MIN/STD =High _ 9 _ us
MFM/FM=High
High level width twHDT DATA C.=15pF 110 125 140 ns
High level width twHRD RD DATA - 150 — — ns
veocontrol voltage | K, — [Voo/2-CONTROL voltage| 0.5V 1.0 1.2 1.4 | MHz/V
Supply voltage rise time Vi — Time for voltage to rise from 5 — — ms




WPACKAGE DIMENSIONS

Cc24 24-pin DIP

1.260Max
(32.0Max)
Bieron

24 13
Ooaoo0ooOononon

2
.
0.059 Z3a3 0.600
(1.5) 3o (15.24)
3Ses
~o001
f 1 7 ‘[ ‘, 0010788
(0.257881)
0.608~0655 |
R (15.44~16.64)
0.100+0010 001820002 S &
(2.542025) (0.46%005) & o)
2"’ PRI
S 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.



KF055
PF276-01

| SC' 7 7 OOYSeries/ SCI 7 701YS'eries

@ CMOS VOLTAGE DETECTOR
(@\@@K @Voltage Detector
@K@\\ @®Many Types
@Low Operating Supply Current
IRDESCRIPTION

The SCI7700Yseries/SCI7701Yseries are a series of low-power precision voltage detectors, which do not
require external adjustments. The SCI7700YSeries/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 SCI7701YSseries is a CMOS output type. Both are
available in-SOT 89 (plastic) packages.

MFEATURES
.Many types .............................................. :.--See the next page.
@Low operating Supply CuUIrent:-«««---sereeeeeeeeneess Typ 1.8uA (SCI7700Yna, Voo =3.0V)
@Low range of operating voltage «««««-+-«--+-xseeeeees Typ 1.2V (SCI7700YNa)

@Temperature coefficient of detection voltage ----Typ (detection voltage/reference voltage) X 0.1 (mV/°C)
@Hysterisis difference Typ detection voltage X 0.05V
.Package .................................. SOT 89 (plastic)

HBLOCK DIAGRAM
@SCI7700Y series @SCI7701Y series

Voo

Voo
(D]

Vi)

Vr

)Vo

Vss




HPIN CONFIGURATION

GND t
w5 O ]
3
Vo [::
WSCI7700Y series/SCI7701Y Series (Ta=25°C)
Type No. Output mode Detection voltage (V) |Operating voltage (V) | Operating supply current (uA)
SCI7700Yva Open drain Nch 0.90 0.95 1.00 0.8 to 5.0 Typ 1.4 (Vpp=1.5V)
SCI7700Yan 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 (Vop=6.0V)
SCI7701Yca CMOS 2.10 2.15 2.20 1.5 t010.0 Typ 1.8 (Vpp=3.0V)
SCI7701Ypa CMOS 2.20 2.25 2.30 1.51010.0 Typ 1.8 (Vpp=3.0V)
SCI7701Ysa CMOS 2.30 2.35 2.40 1.5 t0 10.0 Typ 1.8 (Vpp=3.0V)
SCI7701Yea CMOS 2.50 2.55 2.60 1.5 t010.0 Typ 1.8 (Vpp=38.0V)
SCI7701Yea CMOS 2.60 2.70 2.80 1.5 t010.0 Typ 1.8 (Vpp=3.0V)
SCI7701YRa ) CMOS 2.70 2.80 2.90 1.5 t0 10.0 Typ 1.8 (Vpp=38.0V)
SCI7701Yga CMOS 2.90 3.00 3.10 1.5 t0 10.0 Typ 2.2 (Vpp=4.5V)
SCI7701YHa CMOS 3.10 3.20 3.30 1.51010.0 Typ 2.2 (Vpp=4.5V)
SCI7701Y7a CMOS 3.80 4.00 4.20 1.5t010.0 Typ 2.6 (Vpp=6.0V)
SCI7701Yma ~ CMOS 4.00 4.15 4.30 1.5 t0 10.0 Typ 2.6 (Vpp=6.0V)
SCI7701Ya K CMOS 4.30 4.45 4.60 1.5t010.0 Typ 2.6 (Vpp=6.0V)
SCI7701Yka CMOS 4.60 4.75 4.90 1.5 t0 10.0 Typ 2.6 (Vpp=6.0V)
SCI7701Y¢a CMOS 4.90 5.10 5.30 1.5 10 10.0 Typ 2.6 (Vpp=6.0V)
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Ratings Unit
Input voltage(supply voltage)| Voo (Vi) —Vss 12 v
Output voltage Vo Vpp+0.3 to Vgs—0.3 \'
Output current lo 50 mA
Power dissipation (Ta<25C) Pp 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 potentiais are

applied.



HELECTRICAL CHARACTERISTICS
@SCI7700Yseries/SCI7701Y Series

Parameter Symbol Ratings Min Typ Max Unit
Detection voltage VpeT Ta=25C See the left page \%
Vop=1.5V,Ta=25C — 1.4 3.0
Operating supply current | Ippo Voo=3.0V, Ta=25C — 1.8 4.0 A
Voo =4.5V,Ta=25C — 2.2 5.0
Vpop=6.0V, Ta=25C - 2.6 6.0
Supply (Operating) voltage Voo (V1) Ta=-20~70C See the left page \%
Hysteresis difference AVper Ta=-20~70C — ] VDETXO.O.‘)*] - '
Temperature coefficient of Vper "“‘"”’"’;:’)"“““m Ta=—20~70C Typ (Voer/Vr) X0.1 mv/°C

*Vper X 0.04 (Typ) about SCI7700Y1a/SCI7701Y1a/SCI7701Ywma/SCI7701Ysa/SCI7701Yka/SCI7701YLA

@SCI7700Yya/SCI7700Yaa/SCI7700YsA

Parameter Symbol Ratings Min Typ Max Unit
Vpp=0.85V, Vps=0.5V, Ta=25C 0.05 0.40 1.00
Output current '&ch) Vop=0.95V, Vps=0.5V, Ta=25C |  0.15 0.70 1.50 mA
Vop=1.05V, Vps=0.5V, Ta=25°C 0.30 1.00 2.00
Reference voltage supply Vr Ta=25C 0.70 0.80 0.90 v

Vos : Voltage between drain and source

@SCI7700YNa/SCI7700Y1a/SCI7701Yca/SCI7701Ypa/SCI7701Ys5a/SCI7701Yea/SCI7 701Yea/SCI7 701YRa/
SCI7701Yca/SCI7701Y4a/SCI7701Y7a/SCI7701Yma/SCI7701Y,4a/SCI7701Yka/SCI7701Y, A

Parameter Symbol Ratings Min Typ Max Unit
Vpp=0.95V, Vps=0.5V, Ta=25C 0.03 0.15 0.50
Vpp=1.00V, Vps=0.5V, Ta=25C 0.05 0.22 0.60
I(oNch) Vpp=1.20V, Vps=0.5V, Ta=25°C 0.30 0.70 1.50
Output current Voo =2.40V, Vps=0.5V, Ta=25C 1.40 2.00 2.30*! mA
Vop=3.60V, Vps=0.5V, Ta=25"C 1.50 2.30 2.60*?
lo Vpp=4.50V, Vps=2.1V, Ta=25C 1.7 2.0 2.3
(Pch) | Vpp=8.00V, Vps=2.1V, Ta=25"C 2.8 3.1 3.8
Reference voltage supply VR 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

Vo

Veer * RELEASE VOLTAGE
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HMPACKAGE DIMENSIONS
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HEMARKING
An abbreviation code is printed on SCI7700Y series/SCI7701Y Series below, because its package size is very
small.

E Detection voltage code
B D The first code of SUB CODE (Ex. B with SCI7700Yga)
= O ] ,
. Series code
— Q D: C: CMOS output (SCI7701Y Series)

D: Open drain Nch output (SCI7700Y Series)




PF249-02

SCI 7 71 OYSeries/ SCI 7 711YSeries

CMOS VOLTAGE REGULATOR

o "\@@& @Voltage Regulator (Positive Output/Negative Output)
@\\® @®Low Operating Supply Current

N

HDESCRIPTION
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.

EFEATURES
@Low operating SUPPlY CUITENE:--«++-wx-emeremeeeeseneeens Typ 1.0uA (SCI7711Ypa)
@Small temperature coefficient of output voltage:----- Typ 1.8mV/°C (SCI7711Ypa)
@Wide range of operating voltage:««+-«++-xeooeeeeeeees Max 15V
.Line regu|aﬁon .................................................... Typ 010/0/V (SC'7711YDA)
.Package ............................................................ SOT 89 (p'astic)
WSCI7710Yseries/SCI7711Yseries
Type No. Output voltage Output current | Operating current | Input voltage | Absolute maximum input voltage
SCI7710Ypa 5V Typ 50mA V=7V Typ 2.4A 15V 21V
SCI7710Ypa 3v Typ 80mA V=5V Typ2.04A 15V 21V
SCI7711Yga -5V Typ 50mA Vi=—7V| Typ1.4xA —15v -21V
SCI7711Ypa -3V Typ 30mA Vi=-5V| Typ1.0xA —15V -21v

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

@SCI7710Y Sseries O@SCI7711Y series
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HPIN CONFIGURATION:
@SCI7710Y series

@SCI7711Y series

GND [1:_: Vi [1:
2 N2
vi [ O ] GND [ ]
3 3
Vo [ Vo []
BABSOLUTE MAXIMUM RATINGS
@SCITT10Y series
Parameter. Symbol Ratings Unit
Input voltage ] 21 Vv
Output current lo 100 mA
Output voltage Vo Vi+0.3 to GND—0.3 \'
Power dissipation (Ta<25°C) Pp 400 mw
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 -2 v
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 —20to 70 c
Storage temperature Tstg —65 to 150
Soldering temperature and time Tsol 260°C, 10s (at lead) —_
HMELECTRICAL CHARACTERISTICS
OSCI7710Ysa
Parameter Symbol Conditions Min Typ Max Unit
Input voltage Vi Ta=-20to 70°C — - 15 v
Vi=1.0V,lo=10mA, Ta=25C 4.75 5.00 5.25
Output voltage Vo Vi=6.0Vtol5V, lo=10mA, Ta=-20to70C|  4.50 — 5.50 v
Vi=1.2Vtol5V, lp=50mA, Ta=-20t70°C| ~ 4.50 — 5.50
Vi=5.0V, lp=10mA, Ta= -20t70°C — 0.25 0.35
Voltage tolerance WiVol Iy 25 o, l=s0mA Ta= 20000 | — 1.35 1.70 v
Line regulation 14113:/-%! T"’v:«f."fviﬁfs"v?ufi"fﬁf\'tﬁ?ﬂﬂf"’ - 018 - %N
Operating supply current lopo Vi=5.0Vto15V, Ta=25°C - 2.4 4.8 LA
Temperature coefficient of output voltage Kt — -3.0 - mV/°’C
Load regulation 4AVo Vi=7V, ImA=lp=50mA — 50 — mV
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@SCI7710Ypa
Parameter Symbol Conditions Min Typ Max Unit
Input voltage ) Ta=—20to 70°C — — 15 v
Vi=5.0V, lo=10mA, Ta=25C 2.85 3.00 3.15
Output voltage Vo Vi=4.0Vtol3V, lo=10mA, Ta=~20to70C|  2.70 - 3.30 v
Vi=5.0Vtol 5V, lo=30mA, Ta=-20to70C|  2.70 - 3.30
Vi=3.0V, lo=10mA, Ta=~20t070°C — 0.35 0.50
Voltage tolerance |Vi—Vol v
Vi=3.0V, lo=30mA, Ta= -20t70°C - 1.20 1.70
e egnion | [y |~ | ot | - | %
Operating supply current lbpo Vi=3.0Vtol5V, Ta=25C - 2.0 4.5 ©A
Temperature coefficient of output voltage K¢ — -1.8 - mv/°C
Load regulation 4Vo V=5V, ImMA=<1p=30mA —_ 30 - mV
@SCI7711Yga
Parameter Symbol Conditions Min Typ Max Unit
Input voltage V| Ta=—20 to 70°C -15 — - \
Vi==T1.0V,1o=10mA, Ta=25C | —5.25 -5.00 —4.75
Output voltage Vo Vi==5.Nto-15V, ly=10mA, Ta=-20t10C| —5.50 - —4.50 \Y
Vi==6.Vto~ 15V, lo=50mA, Ta=-20t0C|{ —5.50 — —4.50
Voltage tolerance ViVl Vi=-5.0V,lp=10mA, Ta= -20t070°C — 0.16 0.20 v
Vi==5.0V, lp=50mA, Ta= -20to70°C — 0.80 1.00
e ogioion | bl [ Bl 0y
Operating supply current Iooo Vi==5.0Vto~ 15V, Ta=25C - 1.4 2.0 ©A
Temperature coefficient of output voltage K — 3.0 - mV/°C
Load regulation 4aVo Vi= =17V, ImA=<lp=50mA — 50 — mvV
@SCI7711Ypa
Parameter Symbol Conditions Min Typ Max Unit
Input voltage "/ Ta=—20 to 70°C -15 - — v
Vi==5.0V,lo=10mA, Ta=25C —-3.15 —-3.00 -2.85
Output voltage Vo Vi==3.Vto~15V, lp=10mA, Ta=-20to70C| —3.30 - -2.70 "
Vi=-4.5Vto- 15V, lo=30mA, Ta=-20to0C| —3.30 - -2.70
Vj=-3.0,lp=10mA, Ta= ~20to70°C — 0.22 0.30
Voltage tolerance IVi—Vol v
Vi==3.0V, lo=30mA, Ta=-20t070°C - 0.70 1.00
R e R
Operating supply current | lopo Vi=-3.0Vto—15V, Ta=25C - 1.0 1.5 ©A
Temperature coefficient of output voltage K¢ — 1.8 — mv/°C
Load regulation 4Vo Vi= =5V, ImA<1p=30mA — 30 — mV
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BPACKAGE DIMENSIONS

3-pin SOT89
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HiE =S
IR
T T O
PR

10.059/0.059] ST _ _
(15) (1.5) ZH= 3% 3%
o3 Zs Z=
sS N NS
3T oY ) o
\ 8 ld 38 SS
o ‘H | ]
Y i —1
oL
0.019Max, 8:
(0.48Max) 0.019Max ©
0.021Max (0.48Max)
(0.53Max) o
unit © inch
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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
1: m D‘ P : Positive voltage regulator, N : Negative voltage regulator
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PF207-01

SCI17660C

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

EDESCRIPTION
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 LSI 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.

HMFEATURES HBLOCK DIAGRAM
@High performance with low power dissipation
@Simple conversion of Vpp(+5V) to —V(—5V), +2V,
(+10V)
@Output current --cveeereeeeeeeenieens 30mA Max (Vpp=5V) CAP1+ CAP1-
@Power conversion efficiency -+ 95% Typ Voo ©
@Cascade connection (two device connected Vpp=>5V, e —1 l ?
Vo= —10V)
@LOW POWEF:++++eeereenseesunansannes ideal for dry cell Vi —=| Voltage Converter Vo
battery
@®On-chip CR oscillator
.Package ................................. 8 pin DIP (plastic)
VOLTAGE RELATIONS
\(IS»CSV) ------- Vop=0V
1st side GND  ------- Vi= - 5y——no 2nd side
(=5V) ------- Vo=2Vi=-10V —
HPIN CONFIGURATION HPIN DESCRIPTION
Pin Name| Pin No. Functions
osct 3 Oscillation resistor connection terminal
0sc2 2
Voo 4 Power supply terminal (positive, system supply Vcc)
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)
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BABSOLUTE MAXIMUM RATINGS (Vop=0V, Ta=25°C)
Parameter Symbol Ratings Unit
Input voltage Vi —10.0t0 0.5 V'
Output voltage Vo —-20.0 to V| \
Power dissipation ‘ Pp 300 mW
Operating temperature Topr —30 to 85 °C
Storage temperature Tstg —65 to 150 . ‘C
Soldering temperature and time Tsol 260°C, 10s (at lead) —
HMELECTRICAL CHARACTERISTICS (Vop=0V, Ta=—30 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
Input voltage Vi -8.0 — -1.2 \'
Output voltage Vo -16.0 - — v
Booster current consumption lopr RL=, Rosc=1MQ, V|= -5V — 40 70 kA
Stationary current lo RL=o, V,=-8V —_ — 2.0 ©A
Output impedance Ro lo=10mA, V,=-5V — 80 120 Q
Booster power conversion efficiency Pet lo=5mA, V,=-5V 90 95 — %
Input leakage current I 0SC1 terminal, V= —8V — _ 2.0 A
Oscillation frequency fosc Rosc=1MQ, V|=-5V 16 20 24 kHz
BRECOMMENDED OPERATING CONDITIONS (Vpp=0V, Ta=—30 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
Vera Rosc=lMQ,CL/C2§'/20°*l _ _ 1.2 v
Booster start voltage Co=104F Ta=—20 t0 85°C
Vstaz Rosc=1MQ - - -2.2 v
Booster stop voltage Vstp Rosc=1MQ -1.2 - - \"
Output load resistance RL RL min *? — - Q
Output current lo — - 30 mA
Oscillation frequency ' fosc 10 - 30 kHz
External resistance for oscillation | = Rosc 680 - 2000 kQ
Capacitor for booster Cy, Cg, C3 3.3 — — oF

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

1mMQ

RS

N Co

C1=104F

#D1 (VF(1F=1mA) = 0.6V)

ETYPICAL PERFORMANCE CHARACTERISTICS

— Vstaz
=== Vsta1

Ru min (kQ)

1000

V= -5v
100 ==Y1= =3V
Evi=-15v

fosc (kHz)
8Y
A

N
10 100K 680K IM 10M
Rosc (@)

Fig. 1 Oscillation Frequency (fosc) vs.

fosc (kHz)
3
1TTY

=30 0 50 100 150
Ta ('C)

Fig.2 Oscillation Frequency (fosc) vs.

T 1
Ta=25C". |

fosc =40kHz
75

A: =20kHz
50 A

/

lopr  (2A)

25

L
4; Tosc = 10kHz

11

o 1 2 3 4 .5 6 7
Vi (V)
Fig. 3 Booster Current Consumption

W\
AN

External-Resistance (Rosc) Temperature (Ta) (lopr) vs. Input Voltage (Vi)
) 400
L
[Ta=25¢C
Vi= -5V
-5 0 T T T 300
— _y|Ta=250
= N s
s ] s -3 - e
_‘l g -4  — ]
-5 100
1z 34567 8 910 H
- | Ta=25C
15 10 20 30 40 50 o (mA) T ST 4 s 6 7
lo (mA) Vi (V)
Fig. 4 ~ Output Voltage (Vo) vs. Fig.5 Output Voltage (Vo) vs. Fig. 6 Output Impedance (Ro) vs.
Output Current (lo) Output Current (lo) Input Voltage (Vi)
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Fig. 10 Power Conversion Efficiency (Petr)
vs. Oscillation Frequency (fosc)
ECIRCUIT DESCRIPTION
1 -
@ C-R Oscillator osc osc1 JUUL
. . . Rosc External clock
The SCI7660C contains a C-R oscillator for internal
[ . . 0SC2 ¢ Open
oscillation. It consists of an external resistor Rosc 0sc2 P
connected between the OSC1 pin and OSC2 pin. C-R Oscillation External Clock Operation
® Voltage Converters

The voltage converters double the input supply voltage (Vi) using clocks generated by the C-R oscillator.
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 : U 10uF

1 8 +

MQ c2=

- Vi
% 2 7 ((4:?5V) —‘“—Vno=0V———r—
GND —4—V;=-5V:
Vi= -5V 3 6 — - )
) C1 (=5V) —+=Vo=2V= — 10V —————
4 5 __J"*
10uF . .
Vo=—10V Typical doubled voltage rela_tlons
2v)
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MEXAMPLE OF APPLICATIONS
® Parallel Connection (Output impedance can be reduced by parallel connections.)

5V "‘ 10uF

1 8 o2 + 1 8 —J
1MQ - 1IMQ
2 e
Vi=-5V 3 6 — - 3 6— -
Cl_r ClT
14 5 + 4 5 +
10uF 10uF

Vo= — 10V Parallel Connection

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

Vpp=0V
I !
5V —_— |C2 104F
1 8 i} —
1mMQ -+
2 7
Vi= -5V % 4
3 6
c1- +
4 5 i}
10uF

=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.)

—

5V
I Vop =Vi= -5V
Voo (0V) ————-'I'-

Vi=-5V
—_——104F L
1 8 + Vi (-5V) - —v.,.,
1mMQ C2_
g: 2 7 Vo (—10V) T_
3 6 - l
pop s : Vo' (~15V)
4 5 LT+ 1st side 2nd side
10uF
o ’
Vo=-10V=V/ Vo =—15V

Cascade Connection

1-19



©® 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=38V
h 4
C4 10uF
)

v —U_l s Voo =0V T_—f—
1
1 1MQ c2=" 10xF- + Vi=—5V
2 7 —'g
Vi= -5V % Voi=~10V Yy
3 6 ——J -
C1, 10uF -+ —L—vo=-10v
T+ i 01
4 5 i}
C3 10uF
Voz2=3.8V Negative Voltage Conversion+

Positive Voltage Conversion

EPACKAGE DIMENSIONS
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PF110-05

| SCI7661C/M

CMOS DC/DC CONVERTER

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

HEDESCRIPTION
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.

HFEATURES HEBLOCK DIAGRAM
@High performance with low power dissipation T
@®Simple conversion of Vin (-5V) to [Vin | (+5V), Voo T '

2 1V | (+10V), 2Vin (-10V) or 3V (-15V) oserb ]
@®0n-chip output voltage regulator osczé|Oscitiator] ]

@Power conversion efficiency — Typ95%

@Temperature gradient for LCD power supply — 0.1%/°C,
0.4%/°C or 0.6%/°C capt-0—IVortage

@®Power off by external signals — Stationary current at [cartel |
power off — Max 2u,A

@Cascade connection — two device connected:
Vin =-8V, Vour =-20V Voitage

@®0n-chip C-R oscillator AP

@®Package:-------+eeeeee SCI7661C - - - - - 14-pin DIP (plastic) 1

SCI7661M - - - - - 14-pin SOP(plastic)

Generator

Temperature Gradient

Reference Voltage
Select Circuit

Voltage Regulator

(CAP2-

_{

HPIN CONFIGURATION HPIN DESCRIPTION
Terminal No. Functions
v
CAP# g- 1 :l °° CAP1+, CAP1- 1,2 | Terminal for connection of capacitor for doubler
cap1- [J2 137 oscr CAP2+, CAP2- | 3,4 | Terminal for connection of capacitor for tripler
cap2+ (] 3 12 [] osc2 TC1, TC2 5,6 | Temperature gradient selection terminal
cap2- []4 1 far Vin 7 zc;\lvos;' supply terminal (negative, system supply
Tcr s 10[] RV Vout 8 Output terminal at tripling
T2 s 97 Vreg Vreg 9 Regulated voltage output terminal
v 7 8] vour RV 10 Regulated voltage control terminal.
Poff 11 Vreg output ON/OFF control terminal
Th . . L 0SC2, 0sC1 12, 13 | Oscillation resistor connection terminal
e same pin configuration in . s
DIP and SOP Voo 14 i\’/ow)er supply terminal (positive system supply
cc
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MABSOLUTE MAXIMUM RATINGS ' L e e =)

] Ratings . R
Parameter Symbol Min ~Max Unit emarks
Input supply voltage Vi -20/N 0.5 v “ z g?g;gf'
. ViN-0.5 05 \Y 0SC1, Poff
Input terminal voltage "
VouT-0.5 05 Y TC1,TC2, RV
Output voltage Vo -20.0 \
Allowable loss Py 300 mwW 1
Operating temperature Topr -30 85 °c Plastic package
Storage temperature Tstg -55 150 °c
MELECTRICAL CHARACTERISTICS (Voo =0V, VIN=-5V, Ta=~30t085°C)
P Symbol Ratings
MDO! o H ot
arameter Y Min Typ Max Unit Conditions
Input supply voltage Vi -6.0 -1.2 \"
o Vo -18.0 v
Output voltage -
Vreg -18 -26 v RL =% RRV = 1MQ,
Vo=-18V
Regulator operating voltage VouTt -18.0 -3.2 v
Booster current consumption Topr1 ‘ 60 100 MA RL =99 Rosc = 1MQ2
Regulator current RL =9, RRV = 1MQ
consumption lopr2 5.0 120 A Vout = -15V
Stationary current Ia 2.0 uA TC2=TC1 =Vour,RL=9
Oscillation frequency fose 16 20 24 kHz Rosc = 1MQ
Output impedance RouTr 150 200 Q Iout = 10mA
Bo9s}er power conversion Peff 90 95 % IouT = 5mA
efficiency
| A
z:g;‘u:'tf:n“"’“' voltage ——_AVOV':?V 0.2 %IV -18V <VouT <-8V,
T *Vres Vreg = -8V, RL'= %, Ta=25°C
Regulated output load AVreg 5 a Vout=-15V, Vreg = -8V,
fluctuation ' Alour Ta=25°C
' 0<Iour <10mA, TC1=Voo
TC2=Vour
Regulated output saturation - 8 Q Rsar= A (Vreg -VouT)/Alout
resistance 0<Ilout <10mA, RV = Vop,
Ta=25°C
VRVO -23 -1.6 -1.0 \ TC2=VouT,TC1=VoD,Ta=25°C
Reference voltage VRV1 -17 -13 -11 \" TC2=TC1=Vour,Ta=25°C
VRV2 -1.1 - -09 -0.8 v TC2=Voo.TC1=Vour, Ta=25°C
CT0 ’ -0.25 -0.1 -0.06 %/°C cT- |Vreg(50°C)|-|Vreg(0°C)|
Temperature Gradient cT -05 -04 -03 | %/°C 50°c-o°c
E cT2 -0.7 -0.6 -05 %/°C x — 1
I Vregizs°0) 190
b p—
! Input leakage current IL 2.0 MA Poff, TC1, TC2, OSC1, RV pins
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!RECOMMENDED OPERATING CONDITIONS (Ta = -30 ~ 85°C)
Ratings
Parameter Symbol W M Unit Remarks
in ax
Rosc = 1MQ, C; 2 10uF *2
Vsta1 -1.2 \ r 3
Booster start voltage CL/C, £ 1/20, Ta =-20t085°C
Vsta2 -2.2 \" Rosc =1 MQ
Booster stop voltage Vste -1.2 \" Rosc =1MQ
Output load resistance RL RL min *3 Q
Output load current Iout 20 mA
Oscillation frequency fosc 10 30 kHz
Extarnal resistance for
oscillation Rosc 680 2000 kQ
Capasitor for booster Cc,.C,.C, 3.3 uF
Regulated output adjustable
©9 output adjustab Rav 100 1000 k2
resistance
*1 Vpo =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)
5
s [
C=1F U] ' — Vstaz
Nl " A0 == VsTad
p=u T
2 313 Rosc= |
- +13 12 1MQ RL cu = L
. , g 3
Co=104F "M e ‘\'g
5 10 H W
o 2
6 9 o i
N
7 > , Ny
MO\ Triple
- AN FP_
Hc =20uF Double ™~ -
a=&ci [¢] L1
¢ 1 1.5 2 3 456
D, (Ve (IF=1mA)S0.6V) Vv (V)
HPERFORMANCE CURVES
1000 26 150 T
gf Ta = 25°C
- vin=-sv z osc = 40kHz
100 Vin=-3V 21 Vin=-5V
Ve _® Vo ] o
5 I g = < fose = 20kHz
I I x 11 3
X 30 = -
% 3 \: % 16 i 3
-* ' T 15 Vin=-1.5V 5
10 :; - 50
A ///
H 10 ﬂ/ fosc = 10kHz
. : H = |
10K 100K 680K 1M 10M -3 0 50 100 150 0 1 2 3 4 5 6 7
Rosc () .0 VIN(V)
Fig. 1 Oscillation Frequency (fosc) vs. Fig. 2 Oscillation Frequency (fosc) vs. Fig. 3 Input Voltage (Vin) vs. Booster
External - Resistance (Rosc) Temperature (Ta) Current Consumption (lopr1)
T o
Ta=25C ] .
Vin- 5V
s - o 215 c
R L Lrams2s
S ! V‘m =20V _ \
‘% = % :3 Double o B Sé i
> 2 Gt
Double S 4 = =a - © hASuE
10 . = i,
Triple 6 1 Triple 100 ~ Doubl
01 2 3 45 6 7 8 9 10 -
fourima! Ta=125°C
15 iy
! o 10 20 30 40 50 00 1 2 3 4 5 6 7
lour (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 (lput) Input Voltage (Vin)
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100 100 100 40 100 B
—~ . = T oo ]
had Double Parr] | °° N oo
0 \\(l\ & g Triple P, NN 2 8 lov'si,"l:m{ T
i ‘e =
70 goute 110 ToLTomszstc F] )
oo | Te=+25°C . 0 - [ Vin=-20v N s so
2 V[vie—sov K 7 N H Tout =20mA |lour=30mA
5 50— 50, k3 50 20 g %
w0 / Triple Pggs 0= = . f ©
Triple ! Triple hin
i
30 30 30 12 30
= Double Iin 2 o Double Iin 8 \ 2 Vin=-5.0V
/. o o . w0
o 0 0 ] o
0 10 20 30 4 50 012 346567 89 10 10° 10 10° 10°
lout (mA) lout lrrfA) fosc (Hz)
Fig. 7 Power Conversion Efficiency Fig. 8 Power Conversion Efficiency Fig.9 Power Conversion Efficiency
(Peff)/Input Current (11N) vs. (Peff)/Input Current (IIN) vs. (Peff) vs. Oscillation Frequency
Output Current (i out) Output Current {lout) (fosc)
100 lovr =] -8.000 -3.000
sl AT ~
DA Vour =-15V. Vour* -6V \
70 = . Ta=25°C AN I e \\
£ liour = dma s AV s
B [ \ [
& 40 > \ >
5 -7900 \\ 2900
o Vin =-1.5V \
\
, 1
o e 10 0 10 . 10 280 10 10 107
. _ _ -y pren =y o = - = .
10° ofosc a 10 10° lour {A) Tout (A)
Fig. 10 Power Conversion Efficiency (Peff) | Fig. 11 Output Voltage (Vreg) vs. Output Fig. 12 Output Voltage (Vreg) vs.
vs. Oscillation Frequency (fosc) Current (lout) Output Current (lout)
0.30
o Vout = Ed
-5V g
3 020 % s
/ 5 B
f Vour =/ S ]
3 V / 8|S -
> sl =]
010 / A4 TS Cr: -0.1% C
Yy /rv?‘us\"l‘ £l> & CT: -0.4%/C
0.05 P $ s Cr: -06%°C
2 -50 0 50 100
Ta o)
0.00
0 5 10 15 20
tout ImA)
Fig. 13 Regulated Output Saturation Fig. 14 Output Voltage (Vreg) vs.
Resistance (Rsat) |Vreg - Vour| — lout Temperature (Ta)
HECIRCUIT DESCRIPTION )
) T osc1 -
® C-R Oscillator 0s¢1 . JUUL
The SCI7661C contains a C-R oscillator for in- Rosc xternal Clock
ternal oscillation. It consists of an external osc2 0sC2 Open
resistor Rosc connected between the OSC1 pin
and OSC2 pin. C-R Oscillation External Clock Operation

® Voltage Converters

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

C-R oscillator. Voo =0V
Vee . !
51— Voo =0V Vi =-5V
|
GND —— v =-5V
I
I

{-5V) —-*I———CAPQ-=2V w =-10V

Typical Doubled Voltage Relations
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@ Reference Voltage Generator and Voltage
Regulator -
The reference voltage generator produces refer- Voo ¢
ence voltage needed for operation of regulator _ )
circuit. The voltage regulator is used to regulate Pott ¢ Control signal
a boosted output voltage and its circuit contains RV ¢ Innv=100kn to 1M
a power-off function which uses signals from
the system for on-off control of the Vreg output. Vreg ¢
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{Voo) L (Vour) L (Vour) -0.4%/°C ON ON

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

7 H (Vop) L -0.6%/°C ON ON

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

0 L H - OFF (Hi-2) OFF

0 H L - OFF (Hi-Z) OFF

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

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

HEXAMPLE OF APPLICATIONS

@ Voltage Doubler and Tripler @ Voltage Tripler + Reguiator
A doubled voltage can be obtained at Vour Vreg output is given a temperature gradient,
(CAP2-) by disconnecting capacitor C2 from after boosted output Vour regulated. In this
the tripler configuration and shorting CAP2- connection, both Vour and Vreg can be
(pin 4) and Vour (pin 8). taken out at the same time.
[SRETe ) 14 l c r—u-*;__f J‘
b 14 14 T
10uF T2 13 3 Rosc TMS2 10uF ‘E; 13 Rose H’| +l cq
5v c2 +] 3 12 sv C2—{3 12 M =T 10uF
10uF T f g " 1ufF T H4a 1
5 10
5 10 T - 6 g |_Shieid wire Vreg=-8V =
l: : - Wy 7‘ _e Vour =-15V -:—?‘—'vnv
Vin =-5V Vour=-15V
—‘“—__] C3 10uF
C3 10uF
Tripler + Regulator
Voltage Tripler (-0.4%/°C selected as temperature gradient)

@ Parallel Connecti n
Parallel connection of n circuits can reduce l
5V

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

@ Cascade Connection
Cascade connection of SCI7661C (by connecting Vin 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.

| ] L.
e |

Rm—/‘l”‘o..F
100 k2
~ 1M

o VouT=-15V  Vreg=-10V
Vin=-5V
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Véo = ViIn =-8V

LGP 1 ";I__' 1 14
=T 1> 13 - 0F T, 13— S "L
sv 3 12 3 , ;‘*.L_ 3 12 100k02| ~

[— 4 n € e {— 4 1" ";ﬂ

< 5 10 5 10

DI P Ll

J} Vour =-10V=Vin . \ Vieg=-15V
v or 7 8 7 8 Vour=-20V
] L —]
10uF
Serial Connection
® Positive Voltage Conversion voo-ov]
The input voltage can be doubled or tripled toward the 0 W e, 1o
positive side. (In the doubler configuration, capacitor 4= e
C2 and diode D3 are disconnected and the diode D3 2 W ¢, | |2 '33am
shorted at the both ends.) In this case, however, the N I 3 12 M
output voltage decrease by Vr (forward voltage). YT . L
For example Voo =0V, Vin =-5V and VF=0.6V, then ? — s 10 —1
Vour =10V -3 x 0.6V=8.2V (if doubled, 5V-2 x 0.6V = c3 1uFL— 6 s
3 SV) Vour=82V 4 7 8 —
* Vin=-5V
O

@ 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).

BPACKAGE DIMENSIONS

Positive Voltage Conversion D1, D2, D3: Shottky
diodes with small VF are vrecommended.

Voo =0V ~
¥ 0 l - Vour2=13.2V
{1 14
YiouFT{2 13 3"“'“ V oo =5V——1
P
=3 2 Vin =0V
Y | AL PR SEN.
5 10
Vour
6 9
10uF LT -
Vour2= & o . gl Vour1=-10V
82v
10uF
Vin=-5V

Negative Voltage Convertion + Positive Voltage Conversion

® Changing the Temperature Gradient through Use of External
Temperature Sensor (Thermistor)
The SCI7661C has a temperature gradient selector circuit in its
regulator. It selects 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 .

Voo
P
R1
=3 Rav
S, s
RT <SRe
b3
<
Vreg

Example of Change of Temperature Gradient

Cl4 i}

74810004
(19.0:01)

14-pinDIP

unit @ inch
(mm)

0.413Max 14-pil‘l SOP
(10.5Max)

0,402 10008
(10.2102)

14 8
ANA NN

Index

I].IUUUU

0.006 :000¢
(0.15:01)

0.050000¢
(1.27201)

L@gﬂ
oY
| 0.016
il

(0.4)

0016200045 3
(04:01) I
S

Jnnryu
1:008)_|(2.2Max)

0.00:

unit : inch
(mm)
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CMOS 8 X8 ANALOG SWITCH ARRAY

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

HDESCRIPTION
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:--+--++----erveeeeeees 125Q Max at Vpp—Vee=10V
@Maximum rating voltage «++-+«=-++-rereeeerene 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 «+-««--«:-sseeeeeeeee 25Q (Max)
@PacKagE: ++++rrrerrersrrane s 48-pin QFP (plastic)
HBLOCK DIAGRAM
D7D6D504D302D1D0 MR 1706 U5 44 3 12 41 10
Voo
Vss.
Vee L0
5
AE E L2
AO p 8x8 .g Analog Switch L4
Al 8 Control Memory z Array 15
A2 § g L6
- L7

1-27




HPIN CONFIGURATION

Rin | symbol | Fin | symbol Rin | symbot | Rin | symbol
1 MR 13 D3 25 L3 37 NC
2 NC 14 D2 26 L2 38 NC
3 AE 15 D1 27 L1 39 Ja
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 D§ 21 L7 33 Jo 45 A0
10 D4 22 L6 34 J 4% Al
" NC 23 L5 35 J2 47 A2
12 NC 24 L4 36 s 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
HABSOLUTE MAXIMUM RATINGS
Parameter Symbol Ratings Unit
Vop—Vss -0.3t07 v
Supply voltage Vbpo—VEee —0.3 to 16 v
Vss—Vee —0.3 to 16 '
Vss—0.3 to Vpp+0.3
Input voltage Vi Vee—0.3 to Voo +0.3 \"
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) -
HELECTRICAL CHARACTERISTICS
@DC Electrical Characteristics ‘ (Voo=5V, Vss=0V, Vege=—5V, Ta=25"C Unless Specified)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage
Digital Vop—Vss 4.5 5 7 v
Analog Vobo—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 swiches) 4 Row - - % @
Input/Output off state leakage current lore - +0.02 +100 nA
Input voltage Vie — - 1.5 v
ViH 3.5 —_ — v
Quiescent device current lg - 0.1 10 ©A
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Parameter Symbol Conditions Min Typ Max Unit
Sy baint awitap roueh Imax — +8.0 — mA
Switch input capacitance Cu 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=25C Unless Specified)
Parameter Symbol Conditions Min Typ Max Unit
) Ve=3V(P-P) | Ves—vemiav|  — 0.1 -
Sine wave response _ Voo —Vss =5V 9
(Distortion) RL=10kQ Voo — Vee =10V - 0.2 - %
fin=1kHz Vob —Vss =5V — 1.0 —_
Voo — Vee =5V .
Maximum frequency responce p Vis=5V (P—P)
(Ch}annel “ON” ) () RL=1kQ — 40 - MHz
(Sine wave input) (Vo/V) dB=—3dB
Feedthrough o I(\:H_ZP) - —40 - dB
“ ” in—
(Channel “OFF”) RL=1KQ
Crosstalk between any f'"_= IMHz — =40 —
two channel fin=3.4kHz — —-90 _ dB
W els RL=1kQ
Propagation delay time Switch “ON”
signal input to signal CL=50pF _ 1 _
output tes RL=10kQ 0 ns
Un=Ln) t=t;=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) tenL tr=t;=20ns (input signal)
Address enable to signal output Cu=50pF
(RE—Jn orgn:n) teae 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 R.=1kQ — 100 380 ns
Memory reset recovery time tmrr G iSOpF - 200 380 ns
RL=1kQ
@Timing Chart @AC Electrical Measurement Circuit
% ' -
tae—|
Data :?7 m
o] two T J_ O Jyor Ly
ADDRESS (n=0,-,7)
% ""‘F g::t?;l ——-{>o<—d>J A .
MR Signal
o T T T TTT T T o
Jnorln Voo Vee Vee Voo
~ town ~fteae (ST [ S
tow ton




MDESCRIPTION FOR MECHANISM

@Address Decoder
8 address lines are decoded by the combination of three ADDRESS (AO, A1, A2) inputs when the ADDRESS
ENABLE (AE) is Low. The control memory is selected with the decoded output. All-switches have corre-
sponding control memory provided with data reset for each. A “1” written into a memory cell turns the corre-
sponding crosspoint switch“ON” while a “0” causes the cross point to turn “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.

wi| & | APDRESS | ADDRESS INPUT DATA MEMORY CONTENT

A2 Al A0| LNE [p7 D D5 D4 D3 D2 DI DO|Q7 Q6 Q5 Q4 Q3 Q2 QI Q0
HIx|x x x| af |Xx X x X X X X X|L L L L L L L L
LIH X X X| nome [X X X X X X X X NO CHANGE OF STATE
Ll U] U U 0] o (a7 d6 d5 o4 d38 d2 di d0|d7 d6 d5 db d3 d2 dl dO
LiL|L L W] U
Ll noL| L
LiL|{L H H| 13
LiL|(H L L] s
LIL[H L H| 5
LIL[H H L| 16
LiL|H H H|

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".

o O— >

Decoded

J——
Output

Circuit

Switch
Level Control
Memory Shift Signal

Vss System Vee System




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

J7 J6 J5 Ja J3 J2 J1 Jo
N O
Th Hth Hth Hth HT
| ' i | ‘ oLo Transmission Gate
|
I R L 4
s o | ' ! | I | !
=) o 1 \ | 1 I 1 !
17 ’I | ! H | | 1 | ! —O L2 Jo O——-— Lo
° N ! | ! ! ! | 1
£ et : '; : 1 | ! !
3 : H ! | 1 i i : i o L3
Sy Switch
S| ] ) ! i | ! 1 ' Control
3 | ' i ! I | | o La ontrol ——-{ >0
[ Signal
—O L5
T i T T ] T T
- Thth Lo
o L7

HMPACKAGE DIMENSIONS

F48-5 48-pin QFP
0.772+0016
(19%6204)
0551
0.079 (14.0)
2.0)
1 48
— B
— e
' — P
-—1]
iz = =
S = —
B = =
== =iz
— ——% %
= 2
= &
—
=
3z
3
-
gs %
3
L
PEEM
3¢5~
4
o
e
5%
i unit : inch
mm
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PERFORMANCE CURVES
Ron—Vis Ron—Vis
200 200
8 g
3 @ -
] . ™~
é = § 100 [~~~ +95C
z ] +95C Z P N §
° IS +25C . T +2s‘c
" s -257C
o§ -25¢ &
%5 0 5 % 5
Vis : Input Signal Voltage (V) Vis : Input Signal Voltage (V)
Ron (Vpp=5V, Vss=0V, Vge = —5V) Ron (Vpp=5V, Vss=Vee=0V)
Trhe, Teuy, Trae—Ta w00 Tmr, TMrr—Ta
250
= | ST
2 . L1
}, Z m
[ g
§ = 10
Lol Toae H
. Towt, Toun Ll ST —
a " // |
S [ Y Iy
0 o
25 0 2 60 9 25 0 25 0 P
Ta (C) Ta (C)

Teuu,PHL, Trae Temperature Characteristic
(Voo =5V, Vss=0V, Vge=—5V)

Tmr, Tmrr Temperature Characteristic
(Vop=5V, Vss=0V,Vge=~5V)




PF186-03

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

HDESCRIPTION
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 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 ««--+-erereeeeneenes 180 TV lines (horizontal) synchronization control LS|

X180 TV lines (vertical)
@®Low voltage operation (7V) and low power
consumption (70mW)
@Blooming suppressed by special technology
@Light-receiving area 8.8 mm X 6.6 mm

EBLOCK DIAGRAM

@Highly resistant to vibration and shock (operable

under vibration)
@Package «++-eeereeeeeeeee 20-pin DIP (ceramic) with
optical glass
ECIRCUIT CONFIGURATION

CLH1 CLH2 HIN HS HWELL HOUT
O-

HOR. SHIFT REGISTER

i

VIDEO

ol

TGi vouTt

{1

’71 H2 H244
vi
o« VWELL
vz | §
PHOTO &
ELEMENTS £
%
PHOTO ELEMENT g

V244

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 Vj.
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BPIN CONFIGURATION : S . HPIN DESCRIPTION
‘ Pin No. | Terminal Function
1 SUB Board voltage
2 GWELL | Well voltage
6 VIN Vertical S. R. input
SUB []1 « 20[]CLHI 7 | CLV1 | Vertical S.R.clock 1
GWELL[]2 191 CLH2 8 CLV2 | Vertical S.R.clock 2
NC (3 18 [JHIN 9 | VS Vertical S. R. source
NG O4 9 170 Hs 10 | VWELL | Ground voltage (V)
NC OS5 ~ 16 JNC 12 vouT Shift register output
vin -6 3 15 I HWELL 13| VIDEO | Video output
cLvr gz T 141 HOUT 14 HOUT | Horizontal S. R. output
cLvz 08 131 vibeo 15 | HWELL | Ground voltage (H)
vs s 12 vout 17 | Hs Horizontal S.R. source
VWELLO] 10 1np VNC 18- | HIN Horizontal S.R. input
19 CLH2 Horizontal S.R. clock 2
20 | CLH1 | Horizontal S.R. clock 1
343 | NC No connection
EMABSOLUTE MAXIMUM RATINGS (VWELL=HWELL =0V, Ta=257C)
Parameter Symbol Ratings Unit
orzontar S input) 1 Vi ~0.3t010 v
Nertical & 1 Saput) +2 W —0.3t010 v
Terminal voltage (Video bias) Vvioeo —0.3t010 v
Operating temperature Topr - 10t060 °C
Storage temperature Tstg — 20to80 ‘C
Soldering temperature/time Tsol 260°C, 10s (lead only) —
*1: Hy, CLH1, CLH2 %2 : Vi, CLV1, CLV2
EELECTRICAL CHARACTERISTICS.
@Recommended Operating Conditions (VWELL=HWELL =0V, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Horizontal clock frequency “foun Vusu=1V — 4.625 — MHz
Vertical clock frequency fov Vvsu =7V — 7.8 — kHz
High level input voltage Vis,VvsH — 7 - v
Low level input voltage - Vhst, Vst — 0 — V%
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 Vvioeo=3.0V — 0.33 — Ix*sec
Sensitivity S Vvipeo=3.0V — 0.15 — uA/1x
Horizontal resolution Ru — 180 — TVline
Vertical resolution Rv — 180 — TVline
Power consumption P Foin=4.625MHz, Visu=Wvsu=7V — 70 — mwW
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@Timing Chart
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HEXAMPLE OF APPLICATION (Peripheral Circuit Configuration)

Image ‘ Sampling & LP.F —

Sensor Integration o
I/ . Circuits

SEA7000H Pre. Amp

Sampling pulse |

| Clock pulse
Sens. Drv. & Clamp pulse Process Amp.
Syne. Blanking out 7 White & Black ]
Generator anking pu'se clip, Blanking |
C it . mixer, etc.
* omposite sync. Main Amp.

Lo

X'tal (fo=9.2517MHz) Composite

video signal
r Regulator AL__J_‘> 7V, (9V)

Video Camera Block Diagram

* !Sync. control LSI (flat plastic package) is available as a system support IC. (SE03081F27)

[Precaution to handie]

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 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.



MOS AREA IMAGE SENSOR

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

HDESCRIPTION
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 LS| enables the user to easily build a compact video camera with high
packaging density.

BMFEATURES
@Photo elements----- 244 (horizontal) X 244 (vertical) @Peripheral circuits supported by dedicated
@Resolution -+« sreeeeeeeennes 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 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)

HEBLOCK DIAGRAM HCIRCUIT CONFIGURATION

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

CLHI CLH2 HIN HS HWELL HOuT

o shift register block.
@Photo element block
HOR. SHIFT REGISTER 244 selection lines V1 through V244 run
HGL I., i‘ VIDEO horizontally and 244 signal lines Hi
mad q q vouTt through H244 run vertically. A photo
HE 2 e H element consisting of a MOS transistor

Trij and a photo diode Dij is located

o VWELL
2H § at each crossing point.
ELPE};,?JN% S l&‘:é @Horizontal shift register block
z This block consists of 488 bit shift
PHOTO ELEMENT g 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 cLvi cvz VS ‘ of 244 bit shift registers. The output of
each bit becomes the scanning line Vij.
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HPIN CONFIGURATION i : HPIN DESCRIPTION |

Pin No.|Terminal Function
1 SUB Board voltage
2 GWELL | Well voltage
3 HSWL |Reset pulse voltage
SUB 1« 20[] CLH1 6 | VIN Vertical S.R. input
GWELLE 2 19 1 CLH2 7 | CLV1 |Vertical S.R. clock 1
HSWL (3 18 [ HIN 8 3;V2 \\;ertica: 22 clock 2
9 ertical S.R. source
NG ge g L7ps 10 | VWELL |Ground voltage (V)
N O5 N 16 [INC ~ -
= 12 | VOUT |Shift register output
VN 6 e 15 Y HWELL 13 | VIDEO |Video output
cwv1 gz 14 fHOUT 14 | HOUT |Horizontal S.R. output
cLv2 08 1311 VIDEO 15 | HWELL |Reset pulse voltage
vs Q9 1203 vout 17 HS Horizontal S.R. source
VWELLL]10 111N 18 |HIN |Horizontal S.R. input
19 | CLH2 |Horizontal S.R. clock 2
20 | CLH1 |Horizontal S.R. clock 1
& S| NC No connection
EABSOLUTE MAXIMUM RATINGS (VWELL=HWELL=0V, Ta=257C)
Parameter Symbol Ratings Unit
Honzontar & B input) 1 Vi —0.3t010 v
Ceartical & & Saput) o2 W ~0.3t010 v
Terminal voltage (Video bias) Vvioeo —0.3t010 \
Operating temperature Topr — 10to60 ‘C
Storage temperature Tstg — 20to80 ‘C
Soldering temperature/time Tsol 260°C, 10s (lead only) —
*1:'H, CLH1, CLH2 %2 : Vi, CLV1, CLV2
MELECTRICAL CHARACTERISTICS
@Recommanded Operating Conditions (VWELL=HWELL =0V, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Horizontal clock frequency fon Vusu=7V — 4.625 — MHz
Vertical clock frequency fewv Vvsu =7V — 7.8 — kHz
High level input voltage Vish, VvsH 6.5 7 7.5 v
Low level input voltage Vs, Vst 0 0 0.1 v
GWELL voltage VeweLL 0.6 0.8 1.0 v
suB voltage Vsus Vsus=VusH, VvsH 6.5 7 7.5 v
Reset high level input voltage VawL 0.65 — 0.75 v
Reset low level input voltage Viwe 0 - 0.05 \'
@Opto-electrical Characteristics. (VWELL=HWELL=(V, 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 Ru — 180 — TVline
Vertical resolution Rv - 180 — TViine
Power consumption P Fon=4.625MHz, Visn=Vvsu =7V — — 50 mW
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@®Timing Chart
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HMPACKAGE DIMENSIONS

[ H20
v
0.700 (17.78) 20-pin Shrink DIP (ceramic)
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= ] z
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MEXAMPLE OF APPLICATION (Peripheral Circuit Configuration)

Image I Sampling & L.P.F. L
Sensor I/ Integration
7010H Circuits
SEA Pre. Amp
Sampling pulse I
Clock pulse
Sens. Drv. & Clamp pulse Process Amp.
S ) 7 White & Black ]
yne. Blanking pulse i, Blanki I
Generator clip, a;\ ing
c it y mixer, etc.
* omposite sync. Main Amp.

Loy

X'tal (fo=9.2517MHz) or VFO Composite

video signal
Regulator - 7V, (9V)

Video Camera Block Diagram

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

[Precaution to handle]

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



PF187-03

| SEA7100H

MOS AREA IMAGE SENSOR
@®High Resolution
@384 (Horizontal) X 485 (Vertical) Photo
Sensors Incorporated
@2/3-inch Size Solid State Imaging
Device
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.

HEFEATURES HECIRCUIT CONFIGURATION
@PhOtO elements:-++++++++-++ereerereess 384(horizontal) X 485(vertical)  The SEA 7100H consists of three
@Resolution:---«+++-+++ 450TV lines(horizontal) X350 TV(vertical) ~ 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 (70mw) ~ @Photo element block
@Blooming suppressed by special technology Photo elements are arranged in a
@Light-receiving area:«««++-==-+++++ssveeresssnniine. 8.8mm X6.6mm checkered pattern : [384 elements
@Peripheral circuits supported by dedicated synchronization ~ horizontall X [485 elements verticall
control LSI = [186240 elements]. 485 selection
@Highly resistant to vibration and shock (operable under vibration)  fines VI through V485 run horizontally
@Package: -+ reereeees 20-pin DIP(ceramic) with optical glass ~ and 384 X 2signal lines H1 through
H384 (pair lines) run vertically. A photo
EBLOCK 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 VIDEO2 CLv4

@Horizontal shift register block
This block consists of 768 bit shift

vout registers and MOS transistors TGi that
T H?R' ST REG'STTR fL are controlled with the output HGi of
11 T : .
each bit as the gate signal.
e }'lq A’)chT ]f'l'{ @Vertical shift registers
H1 H2 covveeeemmnnennens H383 H384 |=d

V485 485 shift registers are provided. Output
VGj of each bit is supplied to the
interlace part.

@Interlace

This part receives vertical shift register
output VGj, and converts it for inter-

ey "
iy L A T lacing. This output is scanning line

Vi.

PHOTO ELEMENTS V484
(186240 ELEMENTS) :

INTERLACE

1
1
:
1
S
I
I
| By
o
g3
<
N
f
)
VER. SHIFT REGISTER

SUB GWELL CLv3 CLV1 Vin FEVEN  VWELL
CLv2 FODD VS
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BPIN CONFIGURATION v o  HPIN 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 [J1 « 20[JHIN 5 CLV1 | Vertical S.R. clock 1
GWELL[2 190 CLH2 6 Vin | Vertical S.R. input
cLv3 (3 18 ;CLHI 7 FODD |L.L. clock (odd field signal)
cLv2 ra E 170 Hs g FE\\//SEN tL.:Ioc:ks(eRven field signal)
ertica K. source
S:;VI E: N ig g:al::L_ 10 | VWELL | Ground voltage (V)
: 2 11| CLV4 |IL. clock 4
Fobo (}7 * 14 [JVIDEO1 12 NC |No connection
FEVEN (08 13[JVIDEO2 13 |VIDEO?2|Video output 2
VS 0o 12INC 14 |VIDEO1]Video output 1
VWELL [J 10 11[JcLva 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
EABSOLUTE MAXIMUM RATINGS (VWELL=HWELL =0V, Ta=25C)
Parameter Symbol Ratings Unit
T riorizontar sl sogister)s1 Vi ~0.3t010 v
ortioal st coeeter)«2 Vo ~0.3t010 v
Terminal voltage (Video bias) Vvioeo —0.3to010 '
Operating temperature Topr — 10t060 ‘c
Storage temperature Tstg — 201080 ‘C
Soldering temperature/time Tsol 260°C, 10s (lead only) —
%1 Hp, CLH1, CLH2 %2 :Vjy, CLV1, CLV2
BMELECTRICAL CHARACTERISTICS
©®Recommended Operating Conditions (VWELL =HWELL =(V, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Horizontal clock frequency fon Vusu=17V — 7.16 — MHz
Vertical clock frequency fowv Vvsu =TV — 15.74 — kHz
High level input voltage VisH,VvsH — 7 — \
Low level input voltage Vst Vst — [1} — \
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 Vvibeo= 3.0V — 1.3 — Ix*sec
Sensitivity S Vvipeo=3.0V — 15 — nA/Ix
Horizontal resolution Ru — 450 — TVline
Vertical resolution Rv — 350 — TVline
Power consumption P Foun="4.625MHz, Visn=Vvsu=TV — 70 — mw
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@Timing Chart
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BIEXAMPLE OF APPLICATION (Peripheral Circuit Configuration)

Pre. Amp.
Sampling
P ' @-—-—1 L.P.F. -
Sensor Pre. Amp. :
SEA7100H Sampling Delay Line ——
Clock pulse Sampling
pulse
Sens. Drv. & Clamp pulse Process Amp.
Sync. Blanking pulse n White &A Black /I
Generator clip, Blanking [
i mixer, etc.
* Composite sync. Main Amp.
I-m‘—' NTSC.
X'tal (fo=14,318MHz) Composite
video signal
| Regulator I’___:> 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 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.
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PF354-01

’ SEA7521H

CCD LINE SENSOR

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

DESCRIPTION
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.

BFEATURES
@Photo element
@Element pitch
@Data transmit frequency

1MHz (Typ)

@Saturation voltage 1.0V (Typ)
@Saturated exposure value +----rcereeeeereeees 1.0 Ix*sec (Typ)
.PhOtO PESPONSE: -+ #+ s rrressrrrnnnessrnuuinteniines 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 .............................. 12V

.Package ................................................ 22_p|n DIP (CERD'P) Wlth OptiCal g'ass

EBLOCK DIAGRAM

SS ’3& oD IG

|
]

—OR

CCD Analog Shift-register

Transfer Gate
Accumulation Electrode

T [
Accumulation Electrode
|— Transfer Gate

}] CCD Analog Shift-register S2047 sz(gas l

—

0s SP ¢1 IS TG
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EPIN CONFIGURATION " MPIN DESCRIPTION

Pin No. {Pin Name Function
1 0S Source of output transistor
v 2 SS | Substrate (GND)
1] 3 NC | non-connection
] 4 SP | Sample-hold
‘5 NC | non-connection
% E K %:g 6 SS | Substrate (GND)
3 oo 7 SS | Substrate (GND)
NC E 20 8 NC | non-connection
sp[14 ol 19 a"" 9 81 | Clock (first phase)
NC,E 5 2 181 INC 10 1S Input source (for testing)
S$ E 5 |af17Lss 11 TG | Transfer gate
ssL}7 2 16[]SS 12 NC | non-connection
NCL]8 15 JNC 18 IG | Input gate (for testing)
o11]9 14} ]2 14 #2 | Clock (second phase)
s [J1o| (13t} 15 NC | non-connection
6[n 12[JNC 16 SS | Substrate (GND)
17 SS | Substrate (GND)
t@ 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)
MABSOLUTE MAXIMUM RATINGS " (Vss=0V)
Parameter ' Symbol Ratings Unit
1, 62 | Vs
TG Vte
Terminal RG Vrae
ermina
voltage SP Vsp 0.3to 15 \'
ob Voo
1G Vig
IS Vis
Operation temperature Topr —25 to 60 ‘C
Storage temperature Tstg —40 to 100 °C
Soldering temperature/time Tsol 260°C, 10s (at lead) —

MELECTRICAL CHARACTERISTICS

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

Transfer clock |High level|  Vgu 11 12 13 v
voltage Low level VL 0 0.5 0.8 v
Transfer gate High level V1gH 11 12 13 "
voltage Low level VraL 0 0.5 0.8 \
Reset gate High level VReH 1" 12 13 \
voltage Low level VRaL 0 0.5 0.8 v
Sample-hold High level VspH 11 12 13 v
gate voltage |Low level| Vspi 0 0.5 0.8 v
Output Tr. drain voltage Vop 11.5 12 13 \
Input gate voltage Vi 0 0 1 v
Input source voltage Vis 1" 12 13 v

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



@®Clock Characteristics (Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Transfer clock frequency fs — 0.5 — MHz
Reset gate clock frequency fra — 1 — MHz
Input capacity of ¢1/¢2 Cy — 950 - pF
Input capacity of TG Cra — 150 — pF
Input capacity of RG Cra — 10 — pF
Input capacity of SP Csp — 10 — pF

@Opto-electrical Characteristics
(Vy=Vig=Vre=Vsp=Vop=Vis=12V, Vig=0V, f;=0.5MHz, Optical accumulation time=10ms,
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
Unegualness 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 Vbrk — — 1.1 5.0 mV
DC power consumption PD Vop =13V — 20 40 mwW
Total transfer efficiency TTE — 0.92 0.95 — —
QOutput impedance Zo — — 0.9 1.5 kQ
Dynamic range DR VSAT/VDRK - 600 - -
1 PRNU="ZY %100 [%] 2 PRNUN="=Y x 100 (%)

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

ETIMING CHART

V: Average output voltage of adjacent 32 photo-elements
V: Output voltage of each adjacent 32 photo elements

0OS1: Qutput signal
082: Output signal
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.
Output duration of 1 line ;

=
'
'

TRTTTTR T

if the sample-hold function is not used.
if the sample-hold function is used.

k (#1/¢2) should be given 1,042 times and more.
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EPACKAGE DIMENSIONS

22-pin DIP (CERDIP)

1.63820016
(41.6%04)
1.220 (31.0
o 1129 (144mx2,048) o
(28.672(144m X 2,048))
D —
‘F 0110 28) chp Pt
0.046 0.045
(1.178) (1.150)
0.2090012 0.209:0012
+03 +03
(5.3%03) (5.3203) 0_“% o
(105)—= 9.2«
1 88 o3gosoos | SE5G
& (39.5) -~ S (9.65:013)= | ©
[ | 0.052 (1.31)wie- J
1 1 1
t: :j va VA
0335
[ ~ (8.85)
0.038 (0.97)~ S Glass Chip
0.10P X 0.394 = 1 20004 o
(2.54P X 10=25.4101)
0.47020020

(11,94 £05) —wd

unit * inch
mm

[Precaution to handle]
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
@®7um 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.

HEFEATURES
.Photo e|ement ....................................... 5’000 b|ts
.Element pitch ....................................... 7ﬂm
@Data transmit frequencCy ««««-+--erererreeienes 0.5MHz (Typ)
.Saturation VOltage ................................. O.GV (Typ)
@Saturated exposure value «~«-reerreeereeeeeees 2.0Ix*sec (Typ)
.Photo response ....................................... 0.3V/|X'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 SUDD'Y .............................. 12V

.Package ................................................ 22_p'n DIP (Cefamic) Wlth optica| glass

HEBLOCK DIAGRAM

o

Accumulation Electrode
Transfer Gate -

=s=— o0

CCD Analog shift-register

’_] CCD Analog shift-register ] ‘
I C Transfer Gate 3
[ Accumulation Flectroge )
RN~ o=yl R
— [] 513 EI ]8 2 w]g[u:{ Photo-diode R SEE
-

B}

N
0s
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HPIN CONFIGURATION . HPIN DESCRIPTION

CS | Source of compensational output transistor
¢1L | Last gate clock (first phase)

22 RG | Reset Gate

(The NC should be connected to the SS)

Pin No. |Pin Name Function
1 SS Substrate (GND)
2 0S | Source of output transistor
m ; 3 NC | No Connection
4 ¢2L | Last gate clock (second phase)
ss 1 22[1ra 5 NC | No Connection
os []2 21[] ¢1L 6 IG3 | Input gate 3 (for testing)
ne []3 20[] cs 7 IS Input source (for testing)
s2L[]4 |w|19[] 0D 8 SS | Substrate (GND)
ne [s g 1801 ne 9 ¢2A | Clock (second phase)
163 [J6 Sz % 1G1 10 ¢1A CIO(_:k (first_ phase) )
s 07 a6 162 11 oD Drain of output transistor
ss [l8 |T{15[Jss 12 TG | Transfer gate
s2a[]9 14[] 428 13 #1B | Clock (first phase)
¢1AE 10 13[] 418 14 $2B | Clock (second phase)
% 15 SS Substrate (GND)
oo [ir] |12{]Te 16 IG2 | Input gate 2 (for testing)
17 IG1 Input gate 1 (for testing)
18 NC | No Connection
19 oD Drain of output transistor
20
21

MABSOLUTE MAXIMUM RATINGS ' ‘ - (Vss=0V)
Parameter Symbol Ratings ) Unit
Vgia, Vgis, ) )
Transfer clock voltage Ve, Vaza,
V28, VoL
Transfer gate voltage V1g
Reset gate voltage Vra —0.3to'1h \Y
Output tr. drain voltage Vop ‘
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) -

BMELECTRICAL CHARACTERISTICS

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

. Vg1a, Vgis,
Transfer clock High level V:;'é ¥:§f B 12 18 v

voltage Vgia, Vgis,
Low. level | VgiL, Vg2a, 0 0.5 0.8 v

Vg2s, Vgar
Transfer gate High level VigH . 11 12 13 \'
voltage Low level VraL 0 0.5 0.8 \
Reset gate High level VreH 11 12 13 v
voltage Low level VReL 0 0.5 0.8 '
Output Tr. drain voltage Vop 11.5 12 13 \"
Input gate voltage Viat, Viga, Vias 0 0 1 \"
Input source voltage Vis 1 12 13 \i




®Clock Characteristics (Ta=25C)

Parameter Symbol i Conditions I Min Typ Max Unit

Transfer clock frequency fg T — 0.5 - MHz

Reset gate clock frequency fre - 1 — MHz

Input capacity of gia, dan, d18, d28 Cyns - 600 - pF

Input capacity of gL, dau CoL — 20 — pF

Input capacity of TG Crg ] - l 150 - pF

Input capacity of RG Cra ] — ] 20 — pF

@Opto-electrical Characteristics
(Vg=V1g=Vre=12V pulse drive, Vop=Vis=12V, Vig=0V, f;=0.5MHz, Optical accumulation time=10ms,
A light source of 2,856K colour temperature, Ta=25°C)

Parameter Symbol Conditions Min Typ Max Unit
Photo response R — 0.27 0.3 — V/Ix+sec
Unequalness of photo response | PRNU*! 50% of SE — - +10 %
Saturated output voltage | Vsar - 0.55 0.6 — \"
Saturated exposure value| SE — 1.5 2.0 - Ix+sec
Dark output voltage Vork — — 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 - -
Qutput voltage-Compensational output voltage | | Vos — Vs | — — — 300 mV

+1 PRNU= ng X100 (%)

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

ETIMING CHART

|
) :-‘ tint (Optical accumulation time) |
e __[_1 L L | |
1

é1, B 2 3 4 15| [1e] f17] [18] [19] 20

2516 2517 2518

X Z S I I I I I I A I 5 A S R N R S I
SN O | | |

s s | !
0s \D1 D2 D3 D4 D5 D6 D7 D8 029 D30 D31 D32,S1 _S2_S3_S4_S5_S6_S7 4999 5000/033 034 D35 D36 !

]
! |
1 I
1 1
| |

S sdnanannnnnn _____ nndnnannnn._____ —ndfnnndnn

1
! i
ll

1
!
e Dummy output Effective output 1 Dummy output !
| (D1 to D32) ! (S1 to S5000) | (D33 to D36) :
]

!
L Output duration of 1 line _:
[}

The transfer clock (¢1, ¢2) should be given 2,518 times and more.
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HPACKAGE DIMENSIONS
22-pin DIP (Ceramic)
oo 1772t008 (450%088) — |
o 1.457 (37.0) )
55 1378 (35.0) =
Y i g — o
-3
111 C ) TIIT s gg
1 &%
[ 3
I L ‘Y' 11111 Pl
———————— I PPN
\, 4 3923498
Chip . S 35
Glass Chip Glass g ég:i =
O
Vrzrrzzzz 1
3 0.019*0003 0.0100.002
< 7 X
g (0.49007) (0,25 £095)
P0.10 X 0.394 = 1 0008
S (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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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

(617) 272-3174






