







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SED1743

(Vce = +5.0 V £10%, VDDH = 40.0 V)

Parameter Symbol Condition Min Typ Max Unit
YSCL —» DIO output delay time tpdbocL | CL=15pF — —_— 100 ns
YSCL — COM output delay time tpdccL — — 160 ns
iNH — COM output delay time tpdCINH Voo =14.01040.0V —_ — 160 ns
FR —» COM output delay time tpdCFR CL =100 pF — —_ 160 ns
IP1 — OP1 output delay time ta1 — — |4C2R2| ns
IP1 — OP1 output release time tam CL=15pF — — |2xYD| ns
cycle
IP2 —» OP1 output delay time ta2 — — 100 ns
IP2 — OP1 output release time tar2 — — 100 ns

(Vcc =3.0t0 4.5V, VDDH = 140.0 t0 28.0 V)

Parameter Symbol Condition Min Typ Max Unit
YSCL —» DIO output delay time todbocL | CL=15pF — — 200 ns
YSCL — COM output delay time tpdcoL —_ —_ 300 ns
INH —> COM output delay time tpdCINH VooH=14.010400V ™ — 300 ns
FR — COM output delay time tpdcFR Ci =100 pF — — 300 ns
IP1 —» OP1 output delay time ta1 — — |4C2R2| ns
IP1 — OP1 output release time tami CL=15pF — — |2xYD| ns
cycle
IP2 — OP1 output delay time td2 — — 200 ns
IP2 — OP1 output release time tar2 — — 200 ns

Note: YD: Scan Start Pulse
For C2R2, see 11. Clock stop detector circuit.
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SED1743

® Timing Diagrams
o 1/240 Duty Cycle

One frame
(240 lines)

oot __[T] . MM [l

vseo [UITULI TUUUL JUpuut ot Jugt

FR

INH

w__ [ 1
at M. . M. .
Q2 M. M. 1. M.

<160 lines 160 lines —»|

DIO2

Vo S

00
V4 - e
V5 - -

TR S e :
R R M e mm e

O1

va4 -
V5 - -

Vo
\al

02
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SED1743

B FUNCTIONAL DESCRIPTION
® Shift Register

‘The shift register is a bi-directional shift register, where the shift direction is selected by SHL. The effect of
SHL on the shift direction and on the input data sequence is shown in the following table.

Data Sequence and Shift Direction

SHL LCD Outputs Shift Direction
0159 0158 0157 02 (o]} 00 DIO1 DIO2
L a b c X y z Input Output
H z y X c b a Output Input

SEL is used to select the operating mode of the shift register. When SEL is HIGH, 2 x 80 mode is selected.
When SEL is LOW, 1 x 160 mode is selected.

® Level Shifter

The level shifter converts the logic-level signals from the latch into the LCD driver input voltage levels.

® LCD Drivers

The LCD drivers generate the AC LCD drive waveforms. The output voltages are determined by the polarity
of the FR signal, as shown in the following table.

Driver Output Voltage
INH Input Data FR Output Voltage

H H V5
H L VO (VDDH)

L H Vi

L V4

L X X V5

X = don’t care

B APPLICATION NOTES
® Voltage Levels

The recommended method of generating the LCD drive voltages, VO to V5, is with a voltage divider between
VbbH and VGND, buffered with voltage followers.

The lower drive level, V5, is not necessarily at VGND, and separate pins are used for the voltage levels when
op-amps are used. A maximum voltage differential between V5 and VGnD of 2.5V is recommended since the
driver efficiency decreases as the differential increases. Connect V5 to GND when not using op-amps.

The resistances of the voltage divider resistors should be as low as possible and within power supply
constraints.

Note that fluctuations in IbbH can cause dips in the VbbH supply. The device will be damaged if the voltage
dips below the point where the relationship VbpH (V0) > V1> V4 > V5 > VGND breaks down. A stabilized power
supply may be required when using the resistor network.
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SED1743

- ]
® Clock Monitor

The LCD panel can be damaged if a DC signal is applied to the segments. This situation can occur when the
AC drive clock stops while power is applied to the display. The clock monitor circuit detects this condition and

sends OP1 LOW. If OP1 is connected to INH, the display is protected from damage.

® Power-Up and Power-Down Precautions

As the driver circuitry operates at high voltage, care should be taken when applying and removing power to
the SED1743 to prevent damage. If the driver supply is applied when the logic supply is either not connected
or below 2.9V, excess current will flow into the SED1742 and damage the device. Normal operation is

guaranteed if the correct power-up and power-down sequences are followed.

Power-Up Sequence:

Power should be applied to Vcc before, or at the same time as, power is applied to the driver circuitry.

Power-Down Sequence:

Power should be removed from Vcc after, or at the same time as, power is removed from the driver

circuitry.

The SED1743 can also be damaged if the LCD output drivers start operating before the driver supplies
stabilize. INH should be held LOW to hold the driver outputs at V5 until the driver supplies have stabilized.

As an additional protective measure, insert a fast-blow fuse in series with the driver supply.

® Clock Monitor Circuit

The clock monitor circuit sets OP1 LOW whenever the clock signals from the controller stops. Connecting

OP1 to INH ensures that DC does not flow into the LCD panel.

SED1743 (No. 1)

FR

SED1743 (No. 2)

—1 DIO1
1P1
LP

YD

IP2 C1 C2 OP1 INH
A

FR

IP1 P2

C2 OP1 INH
A

P

C1== C2 R2

@]

DISP OFF

C1_|: Cz:%ag

FR

v
To INH of SED1742/44

R2 is typically several MQ and C1 and C2 are determined while monitoring OP1. C1 should be much larger

than C2. Typical values under various signal conditions are shown in the following table.

Input Signal C1 c2 R2
LP = IP1 0.1pF |.01~.1uF| 3.3MQ
FR=1IP1 0.1uF |.01~.1uF| 3.3 MQ

Notes: YD: tc=17.8 ms, duty =0.14%

LP: tc =40.4 ms, duty = 0.35%
FR: tc =3.53 ms, duty = 50%

and C2 LOW, and leave OP1, OP2 and C1 OPEN.
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SED1743

W CIRCUIT DIAGRAM FOR REFERENCE (Combination of SED1742 with SED1743)

r r R r r
VooH
YV
SED1743 V5 V4 V3 V2 Vi VO
YDU —{DIO1 |80,
YSCL
INH SEL
SHL i 80
DIO2
[SED1743 640 X 480 DOT
| Lpior eo
| [l SEL __ |
(YDL) DI3 N
DIO2
I: ED174:
1/480 DUTY
R oot eo ( )
TT#(SEL g
DIO2
SED1742 SED1742 SED1742 SED1742
”l;_" EIO1 EIO2 — EIOt ElI02 —{ EIO1 EIO2 EIO1 ElO2
- EEEE S 317 11 c S|
XSCL 1 - 1
SHL 1
DLO to

(Combination of SED1744 with SED1743)

r r R r r
A VopH
YV
SED1743 V5 v4 V3 V2 Vi Vo
YDU DIO1 80,
YSCL
INH SEL
SHL ’f‘—‘ LN
DIO2
[SED1743 640 X 480 DOT
| 4{pio1 |so
77 SEL
HH 2 - - 80
(YDL) DI3
DiO2
[SED1743
DIO1 |80 (1/480 DUTY)
FR T
L[ T#SEL g
DIO2
1 =160 =160 > =160 > =160 >
SED1744 SED1744 SED1744 SED1744
rJ;. ElO1 ElO2 — EIO1 EIO2 EIO1 EIO2 [ EIO1 EIO2
- SiEer e 47 " —
XSCL HH . HH—---
SHL [ | 1 Iz
DLOto 7
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SED1743

B PAD LAYOUT FOR SED1742/3/4 (D1s Version)

140 130 120 110 100 90
0O00000000000000000000000000000CO0000000000000000000000000000
a 0
1509 .
0 O
] 0
g 0
g g
g -
] - 80
160|9 0
a 0
) 0
a O
0 O
[m] )
g = 70
O 0
170 g 0
a m
m} 0
] =
o g
O g
] H 60
1809 0
0 0
0 0
0DoooonoonoooooConooonooonooooonon B 0 8 B oooooooooooooooo

1 10 20 30 40 50
Chip Size ....cccecvvvvereenne 7.30mm x 4.48mm
Pad Pitch .......ccccoveveeiiinne 108um (Min.)
Chip Thickness ................. 525um + 25um
1) Au Bump

Bump Size A 72um x 93um  + 4um (PadNos. 1~15,39~183)
Bump Size B 93um x 106pum + 4um (Pad Nos. 16~33, 38)
Bump Size C 93um x 93um  + 4um (Pad Nos. 34~37)

Bump Height 17 ~ 28um
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SED1743

I T S T S
B PAD COORDINATES

No |name | X | Y | | Ne |wame| X | Y | [N |name| X | Y
1 NC —3228 -2064 41 NC 1929 —2064 81 012 3474 1083
2 | NC -3120 -2064 42 | NC 2037 —2064 82 | 013 3474 1191
3 | NC -3012 —2064 43 | NC 2145 -2064 83 | O14 3474 1300
4 | NC ~2903 —2064 44 | NC 2253 —2064 84 | O15 3474 1408
5 | NC —2795 —2064 45 | NC 2362 —2064 85 | O16 3474 1516
6 | NC —2687 -2064 46 | NC 2470 —2064 86 | 017 3474 1625
7 | NC -2578 -2064 47 | NC 2578 —2064 87 | 018 3474 1733
8 | NC —2470 —2064 48 | NC 2687 —2064 88 | O19 3474 1841
9 | NC —2362 —2064 49 | NC 2795 —2064 89 | 020 3195 2064

10 | NC —2253 —2064 50 | NC 2903 —2064 90 | O21 3087 2064

11 NC —2145 —2064 51 NC 3012 —2064 91 022 2978 2064

12 | NC —2037 —2064 52 | NC 3120 —2064 92 | 023 2870 2064

13 | NC -1929 —2064 53 | NC 3228 —2064 93 | 024 2762 2064

14 | NC —-1820 —2064 54 | NC 3474 —1841 94 | 025 2653 2064

15 | NC -1712 —2064 55 | NC 3474 -1733 95 | 026 2545 2064

16 | DIO2 —-1550 —2058 56 | NC 3474 -1625 96 | 027 2437 2064

17 | DIO1 -1417 —2058 57 | NC 3474 -1516 97 | 028 2328 2064

18 | GND -1284 —2058 58 | NC 3474 -1408 98 | 029 2220 2064

19 | SEL -1151 —2058 59 | NC 3474 -1300 99 | 030 2112 2064

20 | OPt -1018 —2058 60 | NC 3474 -1191 100 | O31 2004 2064

21 C1 -885 -2058 61 NC 3474 -1083 101 032 1895 2064

22 | IP1 -752 —2058 62 | NC 3474 -975 102 | O33 1787 2064

23 | C2 -619 —2058 63 | NC 3474 —866 103 | O34 1679 2064

24 | IP2 —486 —2058 64 | NC 3474 —758 104 | O35 1570 2064

25 | DI3 -353 —2058 65 | NC 3474 -650 105 | O36 1462 2064

26 | IP3 —220 —2058 66 | NC 3474 -542 106 | O37 1354 2064

27 | SHL -87 -2058 67 | NC 3474 —433 107 | O38 1245 2064

28 | YSCL 46 —2058 68 | NC 3474 -325 108 | O39 1137 2064

29 | IP4 179 —2058 69 | O0 3474 -217 109 | O40 1029 2064

30 | INH 312 —2058 70 | O1 3474 -108 110 | O#1 921 2064

31 | OP2 445 —2058 71 02 3474 0 111 042 812 2064

32 | VCC 578 —2058 72 | O3 3474 108 112 | 043 704 2064

33 | FR 71 —2058 73 | O4 3474 217 113 | 044 596 2064

34 | V5 872 -2026 74 | 05 3474 325 114 | 045 487 2064

35 | V4 1034 —2026 75 | 06 3474 433 115 | 046 379 2064

36 | Vi 1195 -2026 76 | O7 3474 542 116 | 047 271 2064

37 | VO 1357 -2026 77 | O8 3474 650 117 | 048 162 2064

38 | VDDH 1550 —2058 78 | 09 3474 758 118 | 049 54 2064

39 | NC 1712 -2064 79 | 010 3474 866 119 | O50 54 2064

40 | NC 1820 —2064 80 | Ot1 3474 975 120 | O51 -162 2064
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e e e e S

No Imame | X | Y | |Ne |name| X | Y
121 052 —271 2064 161 092 —3474 542
122 | 053 —379 2064 162 | 093 -3474 433
123 | O54 —487 2064 163 | 094 —3474 325
124 | O55 -596 2064 164 | 095 —3474 217
125 | O56 —704 2064 165 | 096 -3474 108
126 | O57 -812 2064 166 | 097 -3474 0
127 | O58 -921 2064 167 | 098 —3474 -108
128 | 059 -1029 2064 168 | 099 —3474 -217
129 | 060 -1137 2064 169 | NC —3474 -325
130 | O61 —1245 2064 170 | NC -3474 -433
131 062 —1354 2064 171 NC —3474 -542
132 | 063 -1462 2064 172 | NC -3474 —650
133 | O64 -1570 2064 173 | NC —3474 —758
134 | 065 -1679 2064 174 | NC -3474 —866
135 | 066 -1787 2064 175 | NC —3474 -975
136 | 067 -1895 2064 176 | NC —3474 —1083
137 | 068 —2004 2064 177 | NC —3474 -1191
138 | 069 -2112 2064 178 | NC —3474 —-1300
139 | O70 —2220 2064 179 | NC -3474 -1408
140 | O71 —2328 2064 180 | NC —3474 -1516
141 072 —2437 2064 181 NC —3474 -1625
142 | O73 —2545 2064 182 | NC -3474 -1733
143 | 074 —2653 2064 183 | NC —3474 -1841
144 | O75 —2762 2064

145 | O76 -2870 2064

146 | O77 —2978 2064

147 | O78 -3087 2064

148 | O79 -3195 2064

149 | 080 —3474 1841

150 | 081 —3474 1733

151 082 —3474 1625

152 | 083 —3474 1516

153 | 084 -3474 1408

154 | 085 —3474 1300

155 | 086 —3474 1191

156 | 087 —3474 1083

157 | 088 —3474 975

158 | 089 —3474 866

159 | 090 —3474 758

160 | 091 -3474 650




SED1743

B TAPE CARRIER PACKAGE - PINOUT

9

[e]

=2
coo0oo0

VDDH

O0Oo0oo0o

\__

B TAPE CARRIER PACKAGE - DIMENSIONS

Y )
|

Clean!
punched hole

15.88+0.03

T 15.8810.03
29.7:0.06 (mef X 165) W:0.09

0000000

209818013

242

25— 862————h— 515

35+0.1

Heem X

0.06 0.02

0.09 +0.02 | 0.09'

4.75+0.01
26.00 +0.06 (P1.00 x 26) W:0.4

AX 1.0

["IMAX 0.8

0.15

IC 0.525
| 1©0.525
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| SED1753

CMOS LCD COMMON DRIVER

B DESCRIPTION

The SED1753 is an LCD common (row) driver designed for extremely high-capacity dot matrix liquid crystal
panels. It incorporates 120 high-voltage, low-impedance common drivers in a 2 x 60 format, enabling high
driver effectiveness with displays of 1/240, 1/300 and 1/480 duty cycles. It is designed for use in conjunction
with the SED1752 and SED1758 segment (column) drivers.

The SED1753 features a wide range of liquid crystal drive voltages, an LCD display of high quality and slim
configuration to minimize the LCD panel. It offers a wide range of applications.

B FEATURES
® 120 (60 x 2) LCD common drive outputs ® Adjustable LCD drive voltage
® 0.3KQ (typ.) low output impedance @ Liquid crystal drive in wide range of voltage:
® High-duty drive available ........ 1/480 8 to 42V
® Pin-selectable output shift direction ® 2.7 to 5.5V supply

® Package: ...... DOB........ Au bump die

® Zero-bias display disable function
TOA ........ TAB package

® Slim configuration
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H BLOCK DIAGRAM

|

Level Shifter: 120-bits

GND \;7

FR

VDDHL T T
VoL
ViL
LCD Drive: 120-bits
V4L
VsL

|

B-idirectional Shift Register:
60 x 2-bits
| I

DIO1
YSCL

SHL
DSPOF

DI3 SEL

VDDHR
VoR
ViR
V4R
VsR

Vce

DIO2
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SED1753

B FUNCTIONS
® Shift Register

This is a bi-directional shift register for transmitting common data. The shift register has a 60 x 2 bit structure,
and a 60 x 2 bit or 120-bit structure can be selected depending on the state of SEL.

When a 60 x 2 bit structure is selected, the lower-stage 60-bit shift register input becomes DI3.

® Level Shifter

This is a voltage level interface circuit for converting the signal voltage level from a logic-system level to an
LCD drive-system level.

® LCD Driver
These output the LCD driver voltages.

The relationship between the display blanking signal DSPOF, the contents of the shift register, the alternating
signal FR, and the common output voltage is as shown below:

===~= | Contents of ON Output
DSPOF | ghift Register | Voltag';
H | Vs | (Selected level)
H L | Vo
H H | V1 | (Non-selected
L level)
L |Va
L — — Vs —
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SED1753

B TIMING CHART

SHL = “L”
[ | 1/480 Duty
«—— 1 Frame ——»! !

DIO1 | (480 Iines) | E
(DI3) I ! l _____ | ‘ ____L

g T TR T

1 |
DSPOF |
: e '
I
@_" . l o
Shift ] ]
Register Q1 o -

DIO2

| I
? |
| l
| i
i |
I i
Q2 | |
i i
| |
I |
i

I

|

(% 60 lines when SEL=H, and DI3 i$ input)

O1

02

V4o . e e

o3
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B EXPLANATION OF TERMINALS

SED1753

*1. Voon and Vo to Vs pairs must be connected to their respective LC power supplies. The LC drive circuit power supply

voltage ranges are specification recommended values.

839

Terminal Name | 1/O Function No. of Terminals
O1ito (0] LCD drive common (row) output. 120
0120 Changes on the falling edge of YSCL
DIO1 /0 Set to input or to output by the scanning pulse SHL Input 2
DIO2 of the 60 x 2 bit bi-directional shift register.

The output changes on the falling edge of YSCL
DI3 | DI3 is a scan pulse input when a 60 x 2 structure is used. 1
When SEL =L, DI3 is connected to ground.
SEL | Bi-directional shift register operating mode select input. 1
H: 60 x 2 (DI3 input); L: 120
YSCL | Serial data shift clock input. 1
The scan data is shifted with the falling edge.
SHL | Shift direction select and DIO terminal input/output
control output
SHL | 0 Ouput Shift Direction | DIO1 DIO2
H {1—>60 61—-120 Input | Output
L | 120—>61 60— 1 Output | Input
DSPOF | LCD display blanking control input. 1
When “L”, all common outputs are set to the V5 level.

FR | LCD drive output alternating signal input. 1

GND, Vce Power | Power supply for logic: GND: OV Vcc + 2.7 to 5.5V 2

supply

Vo, Vi, Va, Power | Power supply LCD drive 10
Vs, VooH, supply | GND: OV, Voor: 8V to 42V

Vor, ViR, Var, Voox = VO > 8/9VooH

Vsr, VODHR, 1/9Voon < V4 >V5 > GND

*1
Total 140 pins



SED1753
e

B ELECTRICAL CHARACTERISTICS
® Absolute Maximum Rating

Parameters Symbol Rating Units
Power supply voltage (1) Vee -0.3t0 +7.0 \Y
Power supply voltage (2) VooH -0.3t0 +45.0 Y
Power supply voltage (3) Vo, V1, V4, Vs GND - 0.3 to Voo+ +0.3 \"
Input voltage Vi GND - 0.3 to Vcc +0.3 \"
Output voltage Vo GND - 0.3to Vcec +0.3 Vv
DIO output current lo1 20 mA
Operating temperature Topr —40 to +85 °C
Chip storage temperature Tstg' —65 to +150 °C
;?n';g::ﬁ;;:t storage Tstg® 55 to +125 °C

Note 1. All the above voltages are based on GND = 0V.
Note 2. Vo, V1, Vs and Vs voltages must always fulfill the following relationship: Voox 2 Vo > V1 2 Vs 2 Vs > GND

1 VDDH

Vo

\"Al
SYSTEM SIDE 42V

Vce L Vee V4

5V 5V — V5

GND GND

GND

Note 3. Permanent damage to the LS| may result if the logic power supply is floating or falls below Vcc = 2.6V when the LCD
drive power supply is supplied. Special caution is required during the System Power OFF and System Power ON
sequencing.
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® DC Characteristics

SED1753

Unless otherwise designated, GND = Vs = 0V, Vcc = 5.0V + 10%, Ta = —40 to 85°C

Parameter Symbol Condition Appg?:ble Min Typ Max Unit
Electrical voltage (1) Voo | — Vee 2.7 5.0 5.5 \4
Recommended working Voo | Vec=2.7t05.5V Voo, VooHt 14.0 — 40.0 \
voltage
Possible operating voltage| Voox | Function VoL, Vor 8.0 — 42.0 \
Power supply voltage (2) Vi Recommended value ViL, ViR 8/9 VooH — VooH Vv
Power supply voltage (3) Vs Recommended value Vil, ViR GND — 1/9Voou| V
High level input voltage Vi | Veo=2.7~ 5.5V DIO1,DIO2, FR | 0.8 Vec —_ — Vv
Low level input voltage Vi YSCL, SHL, DI3 — — 02Vec| V

DSPOF, SEL
High level output voltage Vou (Ve = lon = ~0.3mA EIO1, EIO2, Vce—0.4 — — \
Low level output voltage Voo |27~55V [1o, = 0.3mA —_ — GND+0.4| V
Input leakage current lu GND <Vin<Vee YSCL, SHL, DI3 — — 2.0 HA
DSPOF, FR,
SEL
1/0 leak current lwo | GND < Vin<Vee EIO1, EIO2 — — 5.0 pA
Static current leno | Voor= 14.0 ~ 42.0V GND — - 25 A
Vi = Ve, Vie = GND
Output resistance Rcom | AVon = 0.5V| Voon = +36.0V, — 0.29 0.48 KQ
1/24 01~
Ta=25°C | Voou=+26.0v, |0120 - 0.3 0.5
1/20
Resistance chip-internal BIOS | ARcom | Voon = +36.0V, 1/24 — — 50 Q
Average operating lec Vee = +5.0V, Vin = Vee Vce — TBD TBD HA
current consumption (1) Vi = GND, fvsc. = 33.6KHz
fip = 70Hz,
Input data: 1/480
Ta =25°C No load
Vee = +3.0V — TBD TBD
All other conditons are the
same as with Vcc = 5.0V
Average operating current | Ioon | Voo = Vo= 30.0V V1=28.0V | VooH, Voorr — TBD TBD HA
consumption (2) Va=2.0V, Vs=0.0V,
Vec = 5.0V
Other conditions are
the same as with the item lcc.
Input terminal capacity (¢]] Freq. = 1 MHz| YSCL, SHL, DSPOF, FR, — e 8 pF
Ta=25°C DI3, SEL
1/O terminal capacity Crwo | Chipsalone [pi5q pio2 — — 15 pF
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SED1753

® Range of Operating Voltages: Vcc — Voou

Itis necessary to set the voltage for Voon within the Vcc — Voon operating voltage range shown in the diagram
below.

VobH (V)
50

I —
40

30
28

20 | Operating voltage range |

10

2.0 27 30 4.0 5.0 6.0

Vee (V)
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® AC Characteristics

© Input Timing Characteristics

SED1753

Viu=0.8%xVee
V|L =0.2x VCC
FR >’d‘](
t < torr
twetH™| < twowL
YSCL
~
il teeL >
| DIO1 s o
DIO2 X <
DI3
Vee = +5.0V £ 10%, Ta = —40 to 85°C

Parameter Symbol Conditions Min. Max. Units
YSCL cycle teoL — 400 —_ ns
YSCL high level pulse duration twewn — 60 — ns
YSCL low level pulse duration tweLL — 330 —_ ns
Data setup time tos — 50 — ns
Data hold time ton — 40 — ns
Input signal rise time tr — - 50 ns
Input signal fall time te — — 50 ns

Veec =2.7 t0 4.5V, Ta = —40 to 85°C

Parameter Symbol Conditions Min. Max. Units
YSCL cycle tecL — 800 — ns
YSCL high level pulse duration twoLn — 80 —_ ns
YSCL low level pulse duration twew — 660 — ns
Data setup time tos — 90 — ns
Data hold time toH — 70 -_— ns
Input signal rise time tr — —_ 50 ns
Input signal fall time t — - 50 ns

Note: *1. The timing for the FR signal transition point (torr: FR) and the LP signal falling edge is, essentially, 0 ns; set these in
a range where the ON output wave form is not distorted.
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SED1753

© Output Timing Characteristics

FR X

Vip=0.8xVce

YSCL / N

ViL=0.2xVce

<— toapocL
D|O1 Von =0.8xVce
DIO2 VoL =0.2xVce
<+ tpacoL ™
DSPOF
— . toacrR— >
—
On pdCDOFF >< Vid.5
(COM) ~ Vn+0.5
Vee = 5.0V + 10%, Voon = 14.0 to 42.0V, ta = —40 to +85°C
Parameter Symbol Conditions Min. Max. Units
Delay time from YSCL falling edge to DIO tpaDocL CL=15pf — 100 ns
Delay time from YSCL falling edge to ON output tpaccL 200 ns
Delay time from DSPOF to ON output tpacoorr | CL = 100 pf '
Delay time from FR to ON output tpacrr — 300 ns
Vece =2.7V to 4.5V, Voon = 14.0 to 28.0V, ta = —40 to +85°C
Parameter Symbol Conditions Min. Max. Units
Delay time from YSCL falling edge to DIO tpabocL CL=15pf — 200 ns
Delay time from YSCL falling edge to ON output tpaceL 400 ns
Delay time from DSPOF to ON output tpacoorr | CL = 100 pf
Delay time from FR to ON output tpdcFr — 600 ns

Notes: *1. The input signal t, t: is fixed to 20ns.

*2. High speed operation of the shift clocks (XSCL) should be made only under a condition of t or t < {tc — (tocL + tsue)}/2.
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H THE LIQUID CRYSTAL DRIVE POWER SUPPLY
® Forming the Various Voltage Levels

The most appropriate method for obtaining the various voltage levels for driving the LCD is to use resistive
voltage dividers for the voltage levels between Voon and GND, and to drive the voltage levels using voltage
followers employing op amps.

Considering the use of the op amp, Voox and Vo, the lowest voltage level for driving the LCD, and GND and
Vs, the lowest voltage for driving the LCD, are separated from each other and given separate pins.

Normally, Vo and Voo+ are connected, as are Vs and GND, and V1 and Va4 are driven using voltage followers.
When Vo is driven using a voltage follower, the ability of the LS| to drive the LCD outputs diminishes when
the level of Vo is higher than that of Voox and the difference in the voltage levels is great; thus the voltage
difference between Voox and Vo should be kept in the range of OV to 2.5V.

When there is a serial resistance between the GND and Voor power supply lines, the voltage between GND
and Voon is reduced at the LS| power terminals because of the loon when the signals change, which may lead
to permanent damage to the LSI if the relationships between the LCD voltage levels does not follow the
formula: Voox = Vo 2 V12 Va 2> Vs > GND.

When a guard resistance is used, it is necessary to stabilize the voltage with a capacitor.

® Power Supply Stabilization

When necessary to prevent the effects of noise arising from the power supply signal line leads in packaging
on the circuit board, a bypass capacitor between the power supplies (GND — Vce, GND — Voo+) may be
required in order to stabilize the voltages.

® Cautions Regarding Turning the Power Supply ON and OFF

Because the voltage in the LCD drive system of this LSl is high, the LS| may be permanently damaged by
an overcurrent situation when LCD drive signals are output before the LCD drive system applied voltage is
stabilized, or when the LCD drive system high-voltage is applied while the logic system power supply is
floating or when Vces is less than 2.6V. It is recommended that the display OFF function DSPOFF be used
until the LCD drive system voltage stabilized, and that the LCD drive output voltage level be at the Vs level.

Please follow the following sequences when turning the power supplies ON and OFF:

Power Supply ON:
Logic system ON —  LCD drive system ON (or simultaneous)

Power Supply OFF:
LCD drive system OFF —  Logic system OFF (or simultaneous)

VDDH

t1,t2,t3 > 0 sec

Vee
GND

DSPOF
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H EXAMPLE OF REFERENCE CIRCUIT

XSCL
uDo~D7

LP

DSPOF
LD0~D7
XSCL

GND
]

EIO1
SED1752(1)

E102 | SED1752x8 |

SHL

Vce
SHL J
EIO1 EIO2

SED1752(8)

O1 } 240

} Oz240

O1 T 240

} Oz240

SED1753(1)
DIO1
YSCL

O1

FR___
DSPOF
120
SHL
SEL
DI3

DIO2 O120

— Yt

\naline

SED1753(2)
DIO1 O1
YSCL
FR___
DSPOF

SHL
SEL
DI3

120

DIO2 O120

I

SED1753(3)
DIO1 o1
YSCL
FR___
DSPOF

120
SHL
SEL
DI3

DIO2 O120

Y Y

SED1753(4)
DIO1
YSCL

FR__
DSPOF
SHL

SEL
DI3

O1

120

O120

DiO2

640 x 3 x 480 dots

1/240 duty

01 ! 240

0240

01‘ 240 (0240

SED1752(1)
EIO2
SHL

GND7£

EIO1

_

SED1752(8)
ElO2 EIO1
SHL

—

d
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® Example of LCD Power Supply Circuits

VDDH > Vo
r
+ V1
; _
+ V2
T
t Vs
r
t Va
x0T
GND . > Vs
® TCP

© An SED1753T** TCP Pinout Example

® The LCD drive power supply (Vo— Vs) requires
the addition of smoothing capacitors on the
appropriate places in the LCD module.

® Vo, V1, Vaand Vs are supplied to SED1753, and
Vo, V2, Vs and Vs are supplied to SED1752.

® The logic power supply Vcc is supplied to all
ICs.

® |tis necessary to add bypass capacitors to the
appropriate locations between GND — Vcc and
GND - Voon to eliminate noise, thereby stabi-
lizing the power supply voltage. It is recom-
mended that the power supplies for high-volt-
age application (GNDR, GNDL) use a different
systemthan the lines for the power supplies for
logic (GND).

SED1753

VDDHL
VoL
ViL
\'Z%
VsL
GND
DIO1
FR
DSPOF
SHL
SEL
DI3
YSCL
DIO2
Vee
VsR
Var
ViR

Vor

VDDHR

o1
02
o3
04

o117
o118
o119
0120

Note: The external dimensions of the TCP are not specified.
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® External Dimension Diagram

)
415 6.35
365 485
MAX 1.00
E‘ } [] E .
20ER — MAX 0.15
/7 !
/ / ; TEE
=48 y / X — Output Terminal Part Pattern Shape
7 ) 011299
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C D \ ) \
Fllsomr — ‘ £
o = i t:nxms —sle——| MNOOS
e — : ©019)
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Crano [ 5
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B o 3 4 v 8 Note 1Product Pitch: 31p (14.25 mm)
5 il L8 8 Note Resist location tolerance: + 0.3
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§ 34539 et N R /]| X
1
.
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I
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SED1755Doa

CMOS LCD COMMON DRIVER

B DESCRIPTION

The SED1755 is an LCD common (row) driver designed for extremely high-capacity dot matrix liquid crystal
panels. It incorporates 240 high-voltage, low-impedance common drivers in a 2 x 120 format, enabling high
driver effectiveness with displays of 1/240, 1/300 and 1/480 duty cycles. It is designed for use in conjunction

with the SED1756 segment (column) driver.

The SED1755 features a wide range of liquid crystal drive voltages, an LCD display of high quality and chip
layout long from side to side to minimize the LCD panel. It offers a wide range of applications.

FEATURES

@ 240 (120 x 2) LCD common drive outputs
@ 0.3KQ (typ.) low output impedance

® High-duty drive available ........ 1/480

® Pin-selectable output shift direction

® Zero-bias display disable function

® Chip configuration long from side to side

B SYSTEM BLOCK DIAGRAM

® Adjustable LCD drive voltage

® Liquid crystal drive in wide range of voltage
8 to 42V

® 2.7 to 5.5V supply
® Package:.... DOA .... Al pad die for chip on glass

D0~D7 .
XSCL
LCD LP, FR
CONTR
YSCL
YD
Y VYV YV ¥
SED1756 * ' »| SED1756
P 240
\AR

SED1753 | 240

SED1753 | 240

640 x 3 x 480
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SED1755D0a

B BLOCK DIAGRAM ' l

0240 01
VDDHL T ------------------------ T VDDHR
VoL - VOR
viL > 240 bit ViR
vaL . LCD Driver VAR
V5L - V5R
A
GNDL ﬁ GNDR
240 bit
GND 0—1 Level Shifter ¢ Vvee
A
. {}
DIO2 > 240 bit <+«——»0O DIO1
Bidirectional Shift Register
YSCL >
A
SHL }
DSPOF ~—OQ TEST
DI3 SEL
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B FUNCTIONAL DESCRIPTION
® Shift Register

The shift register is a bidirectional shift register. SEL is used to select the operating mode (120 x 20-bit or 240-
bit) of the shift register. The input of the lower 120-bit will be the DI3 when the 120 x 20-bit is selected.

The effect of SHL on the shift direction and on the input data sequence is shown in the following table.

SHL Output Shift Direction DIOA DIO2
H 240 —» 121 120 —» 1 Output Input
L 1 —» 120 121 —» 240 Input Output

® Level Shifter
The level shifter converts the logic-level signals from the latch into the LCD driver input voltage levels.
® LCD Drivers

It outputs the LCD driving voltage. Given below are the relations between data bus signals, alternating current
signal FR levels and segment output voltages.

/DSPOF Data FR Output Voltage
H H V5 Selected
H L VO
L H \'Al Deselected
L V4
L — — V5 —
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B TIMING CHART

SHL =“L"

1/480 Duty

<+— 1 Frame

(480 lines) ﬂ

DIOT
(DI3)

DSPOF

|
T
I
|
|
I
|
|
|

Qo
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!
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!
|

Shift
Register Q1
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*
4—— 240 lines
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| (% SEL=H, DI3 Input 120 lines)
|
I
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B PIN DESCRIPTION

SED1755D0a

Pin Name /0 Description Numbers of Pins
O1to O | Common (low) output for LCD drive 240
0O 240 Changes at the falling edge of YSCL
DIO1 1/0 | 120x2bit bidirectional shift register scan pulse. 2
DIO2 Set at the input or output by SHL input.
The output changes at the falling edge of YSCL

DI3 | The input of scan pulsre whrn 120x20 mode. 1
DI3 is tied to GND when SEL is LOW.

SEL | Cidirectional shift register operation mode 1
Selection input
H: 120x2 (DI3 input L: 240

YSCL | Serial data shift clock input. 1
Shifts the scan data at the falling edge.

SHL | Shift durection selection, and DIO terminal I/O control output

DSPOF 1 The blankimg control input for the display of LCD. 1
All common outputs are made to ?V5 level by “L” input

FR | For input of alternating current LCD drive signals. 1

GND, Vcc Power | Logic operation power supply: GND: 0V, 2

supply | Vec: 2.7 to 5.5V

Vo, Vi, Va, Power | LCD drive curcuit power supply 12

Vsi, Vooht, Va, supply | GND: 0V, Voor: 8V4 to 42V

Vor, ViR, VaR, Voon > V0 > V1 >8/9V

Vsr, VODHR, 1/9Voon > V4 > V5 > GND

GNDL, GNDR

TEST | Non connect 1
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SED1755Doa

N PAD DIMENSION

1 23
Oooooaogao oooooo o O oo [m} oocoooaog
T | Edd @O N Q rceccoc
§ss222 pgzbEg? 885 $ 552528
> G} = 2 > 6] >

Chip Size : 17.04mm x 2.50mm
Chip Thickness 400um (Typ.)
R CHIP EDGE
D e U Loy = R |
! .
Il 1 i . |

!4— 155um — — 140um — (Min.) 157um |

| | i i |

| ! ! ! l

' : N | [ I A |

1 : |

| ! |

1 L ' i

| 70um !

! 170um - I

1 ' : l

1 ! !

I : I

| IR IR SN | , !

! ! !

1 | l

| 1 !

]

155)
:4-—— Hm —>!
|
i [ R ¥
| |
! I
| ‘ 168um ~ 1891um
<+—— 200um —» (Min.)
1 I
CHIP EDGE
(X,Y) 90 x 90 um
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e,
B PAD COORDINATES

Pad No. Pad Name X Y Pad No. Pad Name X Y
1 VooHe -8295 -1059 24 o1 8365 923
2 VoL —7895 -1059 25 02 8295 1093
3 VaL —7495 -1059 26 03 8225 923
4 VL -7095 -1059 27 04 8155 1093
5 Vs -6695 -1059 28 05 8085 923
6 GNDL -6295 -1059 29 06 8015 1093
7 TEST -5095 -1082 30 o7 7945 923
8 SHL —-4895 -1082 31 08 7875 1093
9 DSPOF —4495 -1082
10 FR —4095 -1082
1 LP —-3895 -1082
12 YSCL —-3695 -1082
13 GND -3095 -1082
14 DIO2 -1895 -1082
15 DI3 -1495 -1082 \ \ \ \/
16 Dio1 -1295 -1082 256 0233 -7875 923
17 Vee 3295 -1082 257 0234 —7945 1093
18 GNDR 6295 -1059 258 0235 -8015 923
19 V4R 6695 —-1059 259 0236 -8085 1093
20 V5R 7095 -1059 260 0237 -8155 923
21 ViR 7495 -1059 261 0238 -8225 1093
22 VOR 7895 -1059 262 0239 -8295 923
23 VooHR 8295 —1059 263 0240 —-8365 1093
XofOn : 8435-(70 x n) um
Y of On h = odd 923 um
n=even : 1093 um
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B ELECTRICAL CHARACTERISTICS

® Absolute Maximum Ratings

Parameters Codes Ratings Units
Supply voltage (1) Vee -0.3t0 +7.0 Vv
Supply voltage (2) VooH —0.3to +45.0 \
Supply voltage (3) Vo, V1, V4, Vs GND -0.3 to VooH + 0.3 Vv
Input voltage Vi GND -0.3to Vcec + 0.3 Vv
Output voltage Vo GND -0.3to Vcc + 0.3 Vv
EIO output current lo 20 mA
Working temperature Topr —40 to +85 °C
Storage temperature Tstg 1 —65 to +150 °C

(Note 1): All the voltage ratings are based on GND = 0OV.
(Note 2): The storage temperature 1 is applicable to independent chips and the storage temperature 2 is applicable to the TCP

modular state.

(Note 3): Vo, V2, V3, and Vs should always be in the order of Voon = Vo > V2> V3 > Vs > GND.

Vce

5V

A

42V

GND

VDDH
VO
V1

V4
V5
GND

(Note 4): If the logic operation power goes into a floating state or if Vcc drops to 2.6V or below while the LCD driving power is
being applied, the LSI may be damaged. Therefore, keep from occurrence of the aforementioned status.

Specifically, pay close attention to the power supply sequence at times of turning the system power on and off.
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® DC Characteristics

SED1755D0a

Unless otherwise specified, GND = Vs = 0V, Vcc = +5.0V + 10%, Ta = —40 to +85°C

Parameter Symbol Condition App;f:ble Min Typ Max Unit
Supply voltage (1) Vec | — Vee 2.7 — 5.5 \4
Recommended working Voo | Vec =2.7 TO 5.5V VoL, VooH 14.0 — 40.0 \'
voltage
Workable voltage Voon | Function only Vor, VooHL 8.0 — 42.0 \
Supply voltage (2) Vi Recommended value Vi, Vir 8/9 Vo — VooH \'
Supply voltage (3) Va Recommended value Vai, Var GND —_ 19 Voor| V
High level input voltage Vi | Vee=2.7~5.5V DIO1, DIO2, FR| 0.8 Vce —_ — \

YSCL, SHL,
Low level input voltage Vi SEL, DI3 —_ — 02Vec | V
DSPOF
High level output voltage Vou | Vec= lon = —-0.3mA DIO1, DIO2 Vee—0.4 —_ —_ \
Low level output voltage VoL g;\/_ lo. = 0.3mA —_ — — \"
Input leak current lu GND <Vin< Vee 1 YSCL, SHL, — — 2.0 WA
DI3, FR, SEL
DSPOF
1/O leak current Iio GND <Vin< Vee DIO1, DIO2 — — 5.0 HA
Rest current IGND | Vo= 14.0 - 42.0V GND —_ —_ 25 uHA
Vi = ViL= GND
Output resistance Rcom | AVon Vo =+36.0V,| 01— — 0.35 0.48 KQ
=0.5V 1/24 0240
Recom- [y, = +26.0V, — 0.37 0.5
mended | 1/20
condition
In-chip deviation of output | ARcom | AVon = 0.5V — — 95 Q
resistance V =+36.0V, 1/24
Mean working current lec Vee = +5.0V, Vi = Vee Vee — 0.15 30 A
consumption (1) ViL=GND, fSCL = 5.38MHz
1/480, frr= 70Hz
input data: Checkered 9 20
indication, no-load
Vee = +3.0V — 0.3 0.9
Other conditons are the
same as those when
Vee + 5V.
Mean working current looh | Vo = +30.0V = Voou VooHt, VooHr — 8 20 HA
consumption (2) Veoe = +5.0V, V1 = 28.0V
Va=+2.0V, V5 = +0.0V
Other conditions are
the same as those in the
loo column
Input terminal capacity Cl Freq. = 1 Mhz SHL, FR — — 8 pF
Ta=25°C YSCL,SEL, DSPOF
Independent
1/O terminal capacity Cio | chips DIO1, DIO2 —_ — 15 pF
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® Working Voltage Range Vcc — Voor

The Voon voltage should be set up within the Vcc — Voon working voltage range given below.

VbbH (V)

50

T \

40 .
}_

30 /

28 [T

20 . | Working voltage range |

10

0 | | |
2.0 2.7 3.0 4.0 5.0 6.0

Vee (V)
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® AC Characteristics
© Input Timing

SED1755Doa

V|H =08x VCC
V||_ =0.2x VCC
FR
t \ torr -t
torr > L— twerL
YSCL
tcc,——*>
tps < tpH
DIO1 ><
DIO2
(Vee = 5.0V £ 10%, Ta = —40 to 85°C)
Parameter Symbol Conditions Min. Max. Units
YSCL cycle tecL — 400 — ns
YSCL high level pulse duration twewr 55 — ns
YSCL low level pulse duration twele 330 —_ ns
Data setup time tos 50 —_ ns
Data hold time ton 40 — ns
Input signal rise time tr — 50 ns
Input signal fall time tr — 50 ns
(Vec = 2.7 to 4.5V, Ta = —40 to 85°C)
Parameter Symbol Conditions Min. Max. Units
YSCL cycle teeL — 800 — ns
YSCL high level pulse duration twoLn Vec=2.7V 100 — ns
Vee-3.0V 80

YSCL low level pulse duration twe — 660 — ns
Data setup time tos — 90 — ns
Data hold time toH — 70 — ns
Input signal rise time tr — — 50 ns
Input signal fall time te — 50 ns

Note:

torr:  The changing point and the timing of LP falling are basically 0 ns.

859




SED1755D0a

® AC Characteristics
© Output Timing

ER v Vi = 0.8 x Ve
ViL=0.8%xVce
YSCL / N
< tpdpocL
DIO1 Von = 0.8 x Veo
DIO2 VoL = 0.8 x Ve
< tpacoL ™
DSPOF
e tpacFrR ™
t —>
On PIpOFF Vn-0.5
(COM) vn+0.5
(Vee = 5.0V £ 10%, Voox = 14.0 to 42.0V, Ta = —40 to 85°C)
Parameter Symbol Conditions Min. Max. Units
YSCL— DIO output delay time tpdDOCL C.=15pf — 100 ns
YSCL— On output delay time tpdCCL CL =100 pf —_ 200 ns
/DSPOF — On output delay time | tpdCDOFF —_ 500 ns
FR — On output delay time tpdCFR — 350 ns
(Veec =2.7 to 4.5V, Voon = 14.0 to 28.0V, Ta = —40 to 85°C)
Parameter Symbol Conditions Min. Max. Units
YSCL—> DIO output delay time tpdDOCL CL =15 pf — 200 ns
YSCL—> On output delay time tpdCCL CL =100 pf — 400 ns
/DSPOF — On output delay time | tpdCDOFF — 750 ns
FR — On output delay time tpdCFR — 600 ns
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H CONNECTION EXAMPLE (FOR REFERENCE)

SED1755D0a

xsct, ——— 00004000000
po07 —— (e
TT o { |
Vce Vce
SHL st
GNE;J; EIO1 Elo [ SEDITS6XB | ¢ 04 ElO2
SED1756(1) SED1756(8)
o1 | 240 ‘0240 (o] , 240 l024o
SED1755(1) | 0500
DIO DIO2
YSCL YSCL
FR___
DSPOF 240 640 x 3 x 480 dots
SHL 1/240 duty
SEL
7£ DI3
DIO1 o1
SED1755(1) | o000
L pioz
YSCL
FR___
DSPOF 240
SHL
SEL
7£ DI3
DIOT o1
O1 | 240 Oz240 OT[ 240 Oz240
SED1756(1) SED1756(8)
EIO2 Elo1 |-SER1756 X8 | pip EIO1
GND 7£ SHL SHL
1]
LP .
FR .
DSPOF
DO-D7
XSCL
VDDH > Vo
[
[
o
[
GND > Vs
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L _____________________________________________|
B LCD DRIVING POWER SUPPLY
® Setting Up Respective Voltage Levels

When setting up respective voltage levels for LCD drive, it is the best way to resistively divide the potential
between Vo — GND to drive the LCD by means of voltage follower using an operation amplifier.

In consideration of the case of using an operation amplifier, the LCD driving minimum potential level Vs and
GND are separated and independent terminals are used.

However, since the efficacy of the LCD driving output driver deteriorates when the potential of Vs goes up
beyond the GND potential to enlarge the potential difference, always keep the potential difference of Vs — Vss
at OV to 2.5V.

When a resistance exists in series in the power supply line of Vo (GND), lo at signal changes causes voltage
drop at Vo (GND) of the supply terminals of the LS| disabling it to maintain the relations of the LCD with
intermediate potentials of (Voon = Vo > V2 > V3 > Vs > GND), thus leading to breakdown or destruction of the
LS.

When using a protective resistor, do not fail to stabilize the voltage using an appropriate capacitance.

® Precautions When Turning the Power On and Off

Since the LCD drive voltage of these LSls is comparatively high, if a high voltage of 30V or more is applied
to the LCD drive circuit with the logic operation power made floating or with the Vcc lowered to 2.6V or less,
or when LCD drive signals are output before applied voltage to the LCD drive circuits is stabilized, excess
current flows through to possibly lead to breakdown or to destroy the LSI.

Itis therefore suggested to maintain the potential of the LCD drive output to Vs level until the LCD drive circuit
voltage is stabilized, using the display off (DSPOF).

Maintain the following sequences when turning the power on and off:

When turning the power on:
Turn on the logic operation power — turn on the LCD drive power or turn them on simultaneously

When turning the power off:
Turn off the LCD drive power — turn off the logic operation power or turn them off simultaneously

For protection against excess current, insert a quick melting fuse in series in the LCD drive power line. When
using a protective resistor, select the optimum resistance value depending on the capacitance of the LCD
cells.
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VII. DC/DC CONVERTERS
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H DC/DC CONVERTERS

Part Number SCI7660 SCI7661 SCI7654
Part Name CMOS DC/DC Converter DC/DC Converter with voltage | DC/DC Converter with voltage
regulator and temperature regulator and temperature
compensation compensation

Discontinued? No No No

Replacement — — —

Maximum output voltage —20V -20V —-22V

Maximum output current 30 mA 20 mA 80/N mA

Voltage doubler yes yes yes

Voltage tripler no yes yes

Voltage quadrupler no no yes

Input Voltage -1.2 to -8.0V -1.2 to —6.0V -2.0 to —-11.0V

Number of Output Voltage Levels 2 4 4

Conversion Efficiency 95% 95% 95%

Package DIP-8pin(COA) DIP-14pin(C0A) SSOP2-16pin  (MOA)
SOP4-8pin(MOA) SOP5-14pin(MOA) Al pad Die (DOA)

SSOP2-16pin(MAA)
Page number 867 873 879
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SC'?GGOC/MSeries

CMOS DC/DC CONVERTER

B DESCRIPTION

The SCI7660C/M 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 an LSI that needs another power supply other than the main power supply (LCD drivers,
Analog LSI, etc.). Its very low power requirement makes it ideal to supply handy equipments with power.

B FEATURES
® High performance with low power dissipation
® Simple conversion of Vbp(+5V) to —=Vi(-5V), +2Vi (+10V)
© OUIPUL CUITENT ...ttt e 30mA Max (Vbp=5V)
® Power conversion efficiency ... 95% Typ
® Cascade connection (two device connected Vbp=5V, Vo=-10V)

@ | OW POWET ...eeeveneacesiresesesseseeseseseressnseseseseseseseseseseneesesressseessssaeaen Ideal for dry cell battery
® On—chip CR oscillator
@ PACKAJE ....cvevereeeuiieienteteereecreesenesee ettt rene e ne e ere s e s SCI17660CO0A ..... DIP-8pin (plastic)

SCI7660Moa ... SOP4—8pin (plastic)
SCI7660DoA ....DIE

W BLOCK DIAGRAM ® PIN CONFIGURATION
CAP1+ CAPi-
VDD
oso1 ne 1 7 s
0sC2 CR Oscillator oscz [ 2 70 Vo
! osct 3 6| ] CAP-
' > Voltage Converter ——0V, Voo L{4 S| oaps
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SCI7660C/M

B PIN DESCRIPTION

Pin Name Pin No. Function
0OSC1 3 _ . . .
Oscillation resistor connection terminal

0SsC2 2

VbD 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)

B VOLTAGE RELATIONS

Vee -—_____ Vpp = 0V

(+5V) ep 3
istside  GND ------ Vi=-5V ——F

(-5V) ------ Vo =2V, =-10V

2nd side

B ABSOLUTE MAXIMUM RATINGS

(Vop=0V, Ta=25°C)

Parameter Symbol Ratings Unit
Input voltage Vi -10.0t0 0.5 \"
Output voltage Vo —-20.0to Vi Vv
Power dissipation Pp 300 mwW
Operating temperature Topr -30to 85 °C
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —

Note: When this IC is soldered in the solder—reflow process, be sure to maintain the reflow furnace temperature
at the curve shown in “Figure 3-5 Reflow Furnace Temperature Curve” of DATA BOOK. And this IC cannot

be exposed to high temperature of the solder dipping.

B ELECTRICAL CHARACTERISTICS

(Vbp=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| — — \'
Booster current consumption lopr RL=c0, Rosc=1MQ, Vi=-5V — 40 70 uA
Stationary current la RiL=0c0, Vi=—8V — — 2.0 HA
Output impedance Ro lo=10mA, Vi=—5V — 80 120 Q
Booster power conversion efficiency Pett lo=5mA, Vi=-5V 90 95 —_ %
Input leakage current I OSC1 terminal, Vi=—8V —_ — 2.0 A
Oscillation frequency fosc Rosc=1MQ, V1=-5V 16 20 24 kHz
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SCI7660C/M

B CIRCUIT DESCRIPTION
® C-R Oscillator
The SCI7660C/M contains a C—R oscillator for internal oscillation. It consists of an external resistor Rosc
connected between the OSC1 pin and OSC2 pin.

OSC11 0OSC1¢ 4——J‘H’U‘L
Rosc External clock
0SC21 0OSC2¢ Open
C-R Oscillation External Clock Operation

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

5V ] 10uF

1 8 *+

1MQ C2 —_
2

Vi =5V 3 6 — _

1
4 5 O T,
10uF
Vo =-10V
(2vi)

i

Vec — 1 Vpp=0V

@y 1 1 1

GND —— Vi=-5V v |
1 |
! Y

(-5V) —— Vo =2V|=-10V
1

Typical doubled voltage relations
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SCI7660C/M

® 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.)
Vpp =0V
— Vo2 =38V
) 4 1

5V W C4 10uF Vop =0V —g—r—3——

18 o Vi=-5V

L] D G2 = 10uF '

V|=-5V % Vo1 =-10V 4 L

8 61— Y oy =—10V

C1 T 10uF o
4 5 * i}
C3 10uF
Vo2 = 3.8V
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[

B PACKAGE DIMENSIONS

Plastic DIP-8pin
0.382Max
(9.7Max)
0.358 + 0.004
(9.1 £0.1)
=
I I I
§ =
Index Y i,
reaen Qo
O sy
Iy e
1 4 53 0.300
H 4 (762)
0.051 5@ - >
(1.3) g e
g~ | —
© o
/ \ ;')l +
<
v =<
y © 0.010 33844
tse (0-25 *3%)
23
(I !k gg
0.100 +£0.010 0.018 +0.004 o
(254+025)  (0.46 +0.) 0~15
unit : inch (mm)
Plastic SOP4-8pin
0.197 +0.008
(5.0 £02)
8 5
(L1 1 [ 1
y
@ ©
9157
Index 't' + :; +
(=] ©
26| s
of|eEs
oo v
1 4
g
8a| 1% gR
sT § © IS :t
L ) =S i
J ] L v
| |l
> o —»
0.050 0.014 +0004 S 0.022
(1.27) (0.35t01) o2 (0.55)
unit : inch (mm)
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SC|7661 C/MSeries

CMOS DC/DC CONVERTER

B DESCRIPTION

The SCI7661C/M CMOS DC/DC Converter features high operational performance with low power dissipation.
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 (-1.2V to —6V). The
regulator is capable of setting the output to any desired voltage. The regulated voltage can be given one of three
threshold temperature gradients.

B FEATURES

® High performance with low power dissipation

® Simple conversion of VIN (=5V) to IVINI (+5V), 2 [VINI (+10V), 2 VIN (-10V) or 3 VIN (—15V)

® On—chip output voltage regulator

® Power conversion effiCienCy ..........coceveerveireenneennesee e Typ 95%

® Temperature gradient for LCD power supply 0.1%/°C, 0.4%/°C or 0.6%/°C
® Power off by external signals — Stationary current at power off ... Max 2uA

® Cascade connection — two devices connected .............ccevceeevrenne ViN=—5V, VouT=-20V
® On—chip C-R oscillator
@ PACKAGE .. cecrieiniiuiereceernneese s ssesas e s e sse s e sees e et e nesbaneeneereeeneanens SCI17661Coa .. DIP—14pin (plastic)

SCI7661Moa .. SOP5-14pin (plastic)

B BLOCK DIAGRAM H PIN CONFIGURATION
; /
Voo [ ! cAP1+ [|1 147 Voo

i

osc1 cR U = CAP1- {; 2 13] ] osc1

sz o—{Oseilator [ 1| & T cAP2+ [|3 12[] osc2
1 |s s & B[+ TCH _

Vi 'l s 5 20 CAP2- [|4 1] Porr

ClzE || |E8

CAP1— O—]voltage 1 s 3 g gl TC2 TC1 [5 10{] RV

C e o £

e it N Y TC2 (|6 9[7 Veeg
i =

CAP2- 3 } g P_cm Vin [ 7 8 :I Vout
I

Voltage : RV
CAP2+ Converterf« “ v
() | 9 The same pin configuration in DIP and SOP
1
l 1 Vour
|
: R :
l«— Booster : Regulator |
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SCI7661C/M

H PIN DESCRIPTION l

Pin Name Pin No. Function

CAP1+, CAP1- 1,2 Terminal for connection of capacitor for doubler
CAP2+, CAP2—- 3,4 Terminal for connection of capacitor for tripler
TC1, TC2 5,6 Temperature gradient selection terminal
VIN 7 Power supply terminal (negative, system supply GND)
Vout 8 Output terminal at tripling
Vreg 9 Regulated voltage output terminal
RV 10 Regulated voltage control terminal
Poft 11 Vreg output ON/OFF control terminal
0SC2, OSCH1 12, 13 | Oscillation resistor connection terminal
VoD 14 Power supply terminal (positive system supply Vcc)
B ABSOLUTE MAXIMUM RATINGS (Vbb=0V)
Parameter Symbol Ratings Unit
Input supply voltage Vi —20/N*' t0 0.5 \Y
Input terminal voltage Vi ViN051005 * v
Vour-0.5t0 0.5 *3 \
Output voltage Vo min. —=20.0 \"
Allowable loss Pd 300 mwW
Operating temperature Topr -30to 85 4 °C
Storage temperature Tstg -55to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —
*1 N=2: Doubler; N=3: Tripler *2 OSC1, Poff *3 TC1, TC2, RV *4 Plastic package

Additional Note: When this IC is soldered in the solder—reflow process, be sure to maintain the reflow furnace
temperature at the curve shown in “Figure 3-5 Reflow Furnace Temperature Curve” of DATA BOOK. And
this IC cannot be exposed to high temperature of the solder dipping.
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. _______________________________________________________________________________________________________________________|

W ELECTRICAL CHARACTERISTICS (Vbb=0V, VIN=—5V, Ta=—30° to 85°C)
Parameter Symbol Conditions Min Typ | Max | Unit
Input supply voltage Vi -6.0 -1.2 v
Output voltage Vo ~18.0 v
Vreg RL=00, RRv=1MQ, Vo=-18V | —18.0 -2.6 \
Regulator operating voltage Vout -18.0 -3.2 \"
Booster current consumption loprt RL=00, Rosc=1MQ 60 100 A
Regulator current consumption lopr2 RL=c0, RRv=1MQ, Vo=-15V 5.0 12.0 A
Stationary current la TC2=TC1=Vout, R.=c0 2.0 uA
Oscillation frequency fosc Rosc=1MQ 16 20 24 kHz
Output impedance Rout lout=10mA 150 200 Q
Booster power conversion efficiency  Peff lout=5mA 90 95 %
Regulated output voltage fluctuation —AVreg ~18V<VouT<-8V, Vieg=—8V, 0.2 %IV
IAVOUT*Vreg| RL=0c0, Ta=25°C
AVireg VouT=—15V, Vreg=8Y,
Regulated output load fluctuation AlouT O<lout<10mA, Ta=25°C, 5 Q
TC1=Vop, TC2=Vo
Regulated output RsaT=A(Vreg-Vour)/AlouT,
saturation resistance RsaT O<lour<10mA, Rv=Voo, 8 Q
Ta=25°C
VRvo |TC2=Vour, TC1=VDD, Ta=25°C | -2.3 | -1.5 | -1.0 \'
Reference voltage VRV1 TC2=TC1=Vour, Ta=25°C -17 | -1.3 | -11 \'
VRv2 |TC2=VpD, TC1=Vout, Ta=25°C | -1.1 | -0.9 | -0.8 \
Cro T Vreg(50°C)1 ~ Vreg(0°C) -0.25 | -0.1 | -0.06 |%/°C
Temperature Gradient Cr1 S?OC -0 -05 | 0.4 | 0.3 |%/°C
Cr2 X regzzon < —0.7 | —0.6 | 05 |%/°C
Input leakage current IL Pofi, TC1, TC2, OSC1, RV pins 2.0 LA
B RECOMMENDED OPERATING CONDITIONS (Ta=—30° ~ 85°C)
Parameter Symbol Conditions Min Typ | Max | Unit
VsTAt Rosc=1MQ, C3 > 10uF *2 12 v
Booster start voltage CL/C3 < 1/20, Ta=—20° to 85°C
VsTA2 Rosc=1MQ 2.2 \
Booster stop voltage VsTP Rosc=1MQ -1.2 \Y
Output load resistance R RL min *3 Q
Output load current lout 20 mA
Oscillation frequency fosc 10 30 kHz
External resistance for oscillation | Rosc 680 | 2000 kQ
Capacitor for booster C1, C2, C3 3.3 uF
Regulated output adjustable resistancg ~ RRv 100 1000 kQ

*1  Vppb=0V

*2  Recommended circuitry in low voltage operation is shown below (next page, diagram on left)
(ViN=—1.2V~-2.2V)

*3 Rt min depends on input voltage as shown below (next page, diagram on right)
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SCI7661C/M

H CIRCUIT DESCRIPTION

® C-R Oscillator
The SCI7661C/M contains a C-R oscillator for internal oscillation. It consists of an external resistor Rosc
connected between the OSC1 pin and OSC2 pin.

OSC1 B 0SC1 $+—

External Clock

Rosc

0Osc2 ¢ OSC2 ¢ Open

C-R Oscillation External Clock Operation

® Voltage Converters
The voltage converters double/triple the input supply voltage (VIN) using clocks generated by the C-R

oscillator.
| VDD =0V A A
Vee —+— Vpp=0V
T I N 1 Vin=-8V— Y
GND —+— ViN=-5V——" I I B
— —r—l CAP2- =2V = —10V —Y—
(-5V) ' N Vout = 3ViN=-15V v
Typical Doubled Voltage Relations . . .
Typical Tripled Voltage Relations

® Reference Voltage Generator and Voltage

Regulator v
DD ¢
The reference voltage generator produces reference -
voltage needed for operation of regular circuit. The Poif ¢ Control signal

voltage regulator is used to regulate a boosted output RV ¢ > IRHV = 100k to TMQ

voltage and its circuit contains a power—off function
which uses signals from the system for on—off control
of the Vreg output.

Vreg L

Voltage Regulator

® Temperature Gradient Selector Circuit
The SCI17661C/M provides the Vreg output with a temperature gradient suitable for LCD driving (between Vbp

and Vreg).
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L ]
® Temperature Gradient Assignment

Pott TC2 TC1 Temp. Gradient| Vreg Output ICR oscillation Remarks

1 (Vob) L (Vour) L (Vour) | -0.4%/°C ON ON

1 L H(Vop) | -0.1%/°C ON ON

1 H (VoD) L —0.6%/°C ON ON

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

0 L H — OFF (Hi-2) OFF

0 H L — OFF (Hi-2) OFF

0 H H — OFF (Hi-Z) ON Without regulation

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

B EXAMPLE OF APPLICATIONS

® Voltage Doubler and Tripler ® Voltage Tripler + Regulator
A doubled voltage can be obtained at Vout (CAP2-) Vreg output is given a temperature gradient, after
by disconnecting capacitor C2 from the tripler configu- boosted output Vout regulated. In this connection,
ration and shorting CAP2— (pin 4) and Vourt (pin 8). both Vout and Vreg can be taken out at the same time.

—
Ci 51 14
10uF T-—
v 2 13}Rm=1MQ v Rav * ?3 .
Co +13 12 100ka | 10u
10uF T={4 11— ~iMQ
: 10 Vieg=-8V =
9 o Voyr = -15V
7 8 Vin=-8V o= Bav y,
o . R, VAV
Vi =-5V " Vour = 15V
Cs 10pF

® Parallel Connection
Parallel connection of n circuits can reduce Rour to about 1/n, that output impedance RouT can be reduced by
connecting serial configuration. A single smoothing capacitor C3 can be used commonly for all parallelly

connected circuits.
In parallel connection, a regulated output can be obtained by applying the regulation circuit to only one of the n
parallelly connected circuits.

Ci 1 14 I Cy —J 1
MOWFT=1 2 13— Rosc Rosc +1Ca
V| cs 12 ?mn ?mn Rm‘TOuF
HOWF T=4 4 11 |— 100k
5 10 ~1MQ
6 9
— [ 7 8 —‘ Vour=—15V Vi =—10V
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B

B PACKAGE DIMENSIONS

Plastic DIP-14 pin

0.776Max
(19.7Max) )
0.748 +0.004
(19.0+0.1)
14 ||
o e B B e B e O e B e é ~
«©
Je
S s i o
1 7 —
0.059 0.300
(1.5) (7.62)
A § g ;_\
[ 3 \
i g:rr. T T\l 0.010 *3:88%4
U B DR (0.25 :8)
o=
0.100£0010 0.018+0004 FZ 0~ 15°
(2.54£025)  (0.46 £01) =
unit : inch (mm)
Plastic SOP5-14 pin
0.413Max
(10.5Max)
0.402 = 0.008
(102£02)
14 8
O0000007T = o
RN
Index O Y
f H :)l +H
n o
O 86 |58
oo _—_©_«°
1 7 s
5=| 25 0268 H&
S8 HH (6.8) =
BN| 8% S
1831 85 .
©S~y © |—
gt g2 T
:IE H i H S 0(00‘11;‘3
(=] < -~ B
8a 52| 8¢
o™~ o o L
unit : inch (mm)
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SCI7654

CMOS DC/DC CONVERTER

B DESCRIPTION

The SCI7654 is a high-efficiency low-power consumption charge pump-style DC/DC converter and voltage
regulator which uses a CMOS process. The charge pump-type DC/DC converter can generate an output
voltage of 4 times (or 3 times or 2 times) the input voltage in the negative direction using 4 (or 3 or 2) external
capacitors.

The voltage regulator is able to regulate the voltage output generated by the DC/DC converter at a selectable
voltage using 2 external resistors. The regulated output of the voltage regulator can also be equipped with
the negative temperature gradient characteristics required by liquid crystal panels.

The outputs of the SCI 7654 can be powered down by an external signal, thereby reducing wasted power
during temporary system shutdowns, etc., making it an ideal power source for battery-operated portable
devices and LCD panels.

B FEATURES

¢ DC converter (negative-direction 4X/3X/2X)
¢ Equipped with a voltage regulator (voltage-regulated output circuit)

¢ High voltage conversion effiCiENCY ...........ccoiiiiiiiiiiiiiieccr 95%
e Low consumption current ...........ccccceeieeieinieniinnieens 150 pA (VIN =-5.0 V when using 4X voltage step-up)
o High output Capability ..........ccociiiiiii e 20 mA
® INPUL VOIAGE ..o —2.0 to 5.5 volts (when using 4 X voltage step-up)

—2.0 to 7.3 volts (when using 3 X voltage step-up)
—2.0 to —11. volts (when using 2 X voltage step-up)

e DC/DC converter outpUt VOIAGE ......c.eevermeeiieinicreere et (VIN) X 4 (MAX)
¢ Internal reference voltage for high-precision regulator ...........c.ccccceeuenene —1.5 volts + 0.05 volts (when CTO)
¢ Regulator output voltage temperature gradient function ............cccccce...... —-0.04, -0.15, —-0.35, —0.55 (%/°C)

¢ Low standby current (when power is off)

¢ High-multiplier voltage step-up and regulation also possible through series connections and additional
components

¢ External-signal power-function

¢ Oscillator function is completely internal

o Small, slim package (SSOP2-16) ......cc.ccoerirriririee et SCI7654MOA
LI 07 51103 o] (oo [0 1o PSR RUSTOU PP PPPPPPRRRRRPTRY SCI7654 DOA
¢ This product is not designed for resistance to radiation




SCI7654

H BLOCK DIAGRAM . ' i

Vop
POFF1 Reference TC1
Power Off Voltage TC2
POFF2 Control W
—— v
N Clock Step-up RV
FC O Generator Voltage Control 7 Voltage
VREG
| Regulator
VRI
VIN g Voltage Converter O vout
U U U
CiP CIN C3N C2P C2N
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H CONFIGURATION
® Pin Configuration (SCI7654MO0A)

SCI7654

VOUT [ 1| [16] c2P
VRI[ 2] Q 115] C2N
VREG | 3 | [14] C3N
RV [ 4| [13] CIN
Vo [ 5 | [12] c1P
FC [6 | 11] VIN
TC1 [ 7] |10] POFF1
TC2[ 8| |9 | POFF2
® Pin Description
Terminal SCI7.654MOA SCI7654DOA Function
Name Pin No. Pad No.
VOUT 1 18 4 X step-up voltage output terminal
VRI 2 19 Regulated voltage input terminal
VREG 3 20 Regulated voltage output terminal
RV 4 21 Regulated output voltage control terminal
VDD 5 22,23 Power supply terminal (positive side)
FC 6 24 Inte.rnal clock frequenqy cutover_ input terminal
Serial/parallel connection clock input terminal (used for both)
TCA1 7 3 Temperature gradient set input terminal (1)
TC2 8 4 Temperature gradient set input terminal (2)
POFF2 9 5 Power off control input terminal (2)
POFF1 10 6 Power off control input terminal (1)
VIN 11 11,12 Power supply voltage (negative side)
2 X voltage step-up, 4 X voltage step-up capacitor positive-side
cip 12 13 connection terminal
CiN 13 14 2 X voltage step-up capacitor negative-side connection terminal
C3N 14 15 4 X voltage step-up capacitor negative-side connection terminal
C2N 15 16 3 X voltage step-up capacitor negative-side connection terminal
C2P 16 17 3 X voltage step-up capacitor positive-side connection terminal




SCI7654

S S
B ABSOLUTE MAXIMUM RATINGS

Read Values
Parameter Symbol — - Units Notes
Minimum Maximum

Input power supply voltage Vin -26.0/N Voo + 0.3 \ N= step-up voltage multi-
plier VIN terminal

Input terminal voltage Vi Vin—0.3 Voo + 0.3 Vv POFF1, POFF2, TCH1,
TC2, FC terminals

Output terminal voltage 1 Voci Vin—0.3 Voo + 0.3 \ C1P, C2P terminals

Output terminal voltage 2 Vocz 2XVin-0.3 Vin+ 0.3 \ C1N terminals

Output terminal voltage 3 Vocs 3XVin-0.3 | 2XVin+0.3 \" C2N terminal

Output terminal voltage 4 Vocs 4XVn-03 | 3XVn+0.3 \ C3N terminal

Regulator input power Vri N X Vin—0.3 Voo + 0.3 \ N = step-up voltage multi-
plier, Va supply voltage
terminal

Regulator input terminal Vrv N XVin-0.3 Voo + 0.3 \" N = step-up voltage multi-
plier, Rv voltage terminal

Output voltage Vo N X Vin-0.3 Vop + 0.3 v N = step-up voltage multi-
plier. Vour. Vres terminal

Input current Iin 80 mA Vin terminal

Output current lour N<=4: 20 mA N = step-up voltage multi-

N> 4: 80/N plier Vour. Vrea terminal

Allowable loss Pd 210 mwW

Operating temperature Torr -30 85 °C

Storage temperature Tsta -55 150 °C

Soldering temperature/time TsoL 260 X 10 °CeS | Atthe leads

Note 1: Operating the chip under conditions exceeding the absolute rated values above may result in misoperation and
permanent damage to the chip. Moreover, the reliability of the chip will be seriously compromised even if the chip
appears to function normally for a time.

Note 2: Relationships of voltage levels with the external system

The common power supply for the SCI7654 is the highest voltage level (Voo). Because of this, the values
in this specification are all expressed in terms of a Voo = 0 V reference, and consequently caution is required
regarding voltage levels when connecting to the external system.
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©® Relationship of Voltage Levels

Vce
(+5V)

GND
(ov)

System Side

SCI7654 Side
i
5V
10V

B L .
12 x Step-up
; 15V

Y |

3 x Step-up
20V
4 x Step-up

VbD
(ov)

VIN

(=5V)

-10V

-15V

-20V
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SCI7654

S
B ELECTRICAL CHARACTERISTICS

. "y -
DC Characteristics If not otherwise indicated, Ta = 30°C to +85°C, Voo = OV, Vi = ~5.0V

Parameter Symbol Conditions Min | Typ | Max Unit
Input power supply voltage 1 Vint For 4X step-up voltage -5.5 -2.0 Vv
Input power supply voltage 2 Vine For 3X step-up voltage -7.3 -2.0 Vv
Input power supply voltage 3 Vina For 2X step-up voltage -11 -2.0 Vv
Input power supply voltage N Vine | When used with high multiplier step-up -22/N -2.0 \"
voltages using an external diode. “N” is the
step-up multiplier.
Step-up initial input power Vsta | “N”is the step-up multiplier, —22/N 24 \'
supply voltage lour<200 pA FC = Voo
Step-up output voltage Vour —22 Vv
Regulator input voltage Vri —22 —2.0 Vv
Regulator output voltage Vree rea = 0, Vai =—22V, Rav = 1IMQ —2.0 \'/
Step-up output impedance Rour | lour = 10 mA, for 4X step-up voltage 180 | 250 Q
Step-up output conversion efficiency Pt lour =2 mA 95 %
For 4X step-up voltage
C1, C2, C3, Cour = 10 pF (tantalum)
Step-up converter operating lorrt [ FC = Vop, Porr1 = Vi, 150 | 220 uA
consumption current 1 Porr2 = Voo with no load
C1, C2, C3, Cour = 10 puF (tantalum)
Step-up converter operating lorrz | FC = VN, Porri = Vin, 600 | 800 pA
consumption current 2 Porr2 = Voo with no load
C1, C2, C3, Cour = 10 pF (tantalum)
Regulator operating consumption lorva | VR =—20V, with no load 10 15 A
current Rrv = 1MQ
Idle current la Porri = Vin, Porr2 = ViN 5.0 A
FC = Voo .
Input leakage current lun Applicable terminals: 0.5 uA
Porr1, Porre, FC TC1, TC2
Regulated output saturation Rsar | O<lrea<20 mA 10 Q
resistance (Note 1) | Rv = Voo
Ta=25°C
Regulated output voltage regulation Dvr —20V<Vri<-10V, lree = 1 mA 0.2 %IV
(Note 2) | Vree =—15V
Ta=25°C
Regulated output load deviation Dvo Ve =—20V Vgea =—15V 50 mV
(Note 3) [Ta=25°C
O<lrec < 20mA
Reference Voltage Vrero | TCl = Voo, TC2 = Voo -1.55 | -1.50 | -1.45 \'
(Ta=25°C) Vrer1 | TC1 = Vop, TC2 = Voo (TBD) | -1.50 | (TBD) Vv
Vrerz | TC1 = Vop, TC2 = Voo (TBD) | -1.50 | (TBD) \'/
Vrers | TC1 = Voo, TC2 = Voo (TBD) | -1.50 | (TBD) \'/
Reference Voltage CTO0 |TC1=Vop, TC2=VDD, (TBD) |-0.04 | O %/°C
Temperature Coefficient SSOP Product
(Note 4) CT1  |TC1=Vop, TC2=Vn, (TBD) [ -0.15 | (TBD) | %/°C
(Note 5) SSOP Product
CT2 |TC1=Vn, TC2 = Voo, (TBD) | -0.35 | (TBD) | %/°C
SSOP Product
CT3 |TC1=Vn, TC2=Vn, (TBD) | -0.55 |(TBD) | %/°C
SSOP Product
Input voltage level ViH Vin=-2.0 V to -5.5V 0.2Vin \
Applicable terminals: Porr1, Porrz, FC, TC1, TC2
Vi Viy=—2.0V to -5.5V 0.8 Viy \
Applicable terminals:Pogey, Porrs, FC, TC1, TC2
Step-up capacitor Cwuax | Applicable capacitors: C1, C2, C3 47 uF
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(Note 1):

(Note 2):

(Note 3):

(Note 4):

(Note 5):

A(Vrea - Vour)

Rsat =
Alrea

AVR = AVrec

AVour - rec
AVO = AVrea

Alrea

|Vrer(50°C) - [Vrer(0°C)| 100
ACT = X

50°C - 0°C |Vrer(25°C)|

The reference voltage temperature coefficient of the chip product may change depending on the molding material and

the packaging. Use only after performing temperature tests.
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SCI7654

® AC Characteristics

VN 0.9 x VIN
tofst —
POFF1
POFF2

Power Applied

Power off control timing characteristics

If not otherwise indicated, Ta = —30°C to +85°C, Voo = 0V, Vin =—5.0V

Parameter Symbol Conditions Min Typ Max Unit
Internal clock frequency 1 fet FC = Vop, 3.0 4.0 6.0 kHz
Porr1 = Vb, Porr2 = Vin
Applicable terminals: C2P terminal
Internal clock frequency 2 fere FC = VIN, 12.0 | 16.0 | 240 kHz
Porri = Vop, Porr2 = Vin
Applicable terminals: C2P terminal

Power off control begin time Tofst Applicable terminals: (TBD) ms
Porr1, Porr2
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SCI7654

]
B 4X STEP-UP

Only the step-up circuit is made to function and the chip generates a regulated voltage equal to 4 times the
input voltage Vin (but in the negative direction), outputting it to the Vour terminal. However, because the
regulator circuit is not used, the voltage at the Vour terminal includes some ripple component. The figure
below shows an example of the connections.

, cout
il
(1) vour  c2pP(s N
vout (> 2) VR can@p— c2
3)VREG  C3N(4 o o3
4) RV CING3 +
Vbp ¢—(5) Vpp C1P(2 +
6) FC VIN@G1
L+ 7)TC1  POFF1(0 3
CIN 8)TC2  POFF2(9
VIN
U

Conditions for Above Figure
e Internal clock: ON (high output mode)
e Step-up circuit: ON
¢ Regulator: OFF

Power Off Method
¢ Through setting the POFF2 terminal to “L” level (VIN), all circuits can be turned off.

The Ripple Voltage
¢ Because the output voltage generated at VOUT terminal is not regulated, it includes a ripple
component such as shown in the figure below. The ripple voltage VRP increases with load current,
and can be calculated roughly using the equation below.




SCI7654

VOUT

lout
VR = ————— +lout - Reour

2 -fcL-Cout

lour+  Load current (A)
f,: Clock frequency (Hz)

o Output capacitor Cout serial equivalent resistance ()

R
Use With Other Settings

1. Use in high output mode
* Connect the FC terminal to VIN
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SCI7654

1
M 3X STEP-UP

Only the step-up circuit is made to function and the chip generates a regulated voltage equal to 3 times the
input voltage VIN (but in the negative direction), outputting it to the VOUT terminal. However, because the
regulator circuit is not used, the voltage at the VOUT terminal includes some ripple component. The figure
below shows an example of the connections.

vout ()

CIN

VIN

Conditions for Above Figure
¢ Internal clock: ON (high output mode)
e Step-up circuit: ON
¢ Regulator: OFF

Power Off Method
¢ Through setting the POFF2 terminal to “L” level (VIN), all circuits can be turned off.

Use With Other Settings

1. Use in high output mode
* Connect the FC terminal to VIN




SCI7654

B 2X STEP-UP

Only the step-up circuit is made to function and the chip generates a regulated voltage equal to 2 times the
input voltage VIN (but in the negative direction), outputting it to the VOUT terminal. However, because the
regulator circuit is not used, the voltage at the VOUT terminal includes some ripple component. The figure
below shows an example of the connections.

vout ()

Vop *
+
CIN
VIN I
W/

Conditions for Above Figure
* Internal clock: ON (high output mode)
* Step-up circuit: ON
* Regulator: OFF

Power Off Method
* Through setting the POFF2 terminal to “L” level (VIN), all circuits can be turned off.

Use With Other Settings
1. Use in high output mode
* Connect the FC terminal to VIN
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SCI7654
I

B EXTERNAL DIMENSIONS (SCI7654Moa)

SSOP2-16
7 MAX
6.6 +02 N
16 9
1000000
Index -gh %
<o
y
J LIJ:LUU U
e ! 0.8 0.36+01 8
+ )
[te) 1=
3T o
= S -
"'y ¥ 05502
(=] >
0.9
Unit : mm

Note: To allow improvement, these dimensions may change without notice.
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SED2000Fox05

PLASMA-DISPLAY/VFD ANODE DRIVER

H DESCRIPTION

The SED2000F0A/0B is a CMOS LS| dot-matrix plasma-display VFD anode driver. It has 64 high-voltage
outputs in 4 x 16 blocks.

The SED2000Foa/0B has independent serial inputs and outputs for each 16-element block which feature data
transfer rates of up to 5 Mbits/s.

SED2000Foa and SED2000FoB are functionally identical except that their pin arrangements are transposed.
They use a 5V logic supply and a 30 to 70V display supply, and are available in 80-pin plastic flatpacks.

B FEATURES
@ 64 output drivers ® Silicon-gate CMOS technology
@® 70V, 1mA anode drive capability ® 5V logic supply
® Up to 5 Mbits/s data transfer rate (4-bit transfer @ 30 to 70V display supply
mode) @ 80-pin plastic flatpack (QFP-80pin) (Foa, FoB)

H BLOCK DIAGRAM

DOA1 DOB1 DOC1 DOD1 DO?AZ DO%}S DOA16 DOB16 DOC16 DOD16
64-bit output buffer
- VDbH
BK O—] 64-bit level shifter 3
VbbL
LH O—— 64-bit level latch
16
16-bit shift 16-bit shift 16-bit shift 16-bit shift
register —] register register register
L ]
CK O— | I\
5 4 5 & o5 &
SIA  SOA SIB  SOB SIC SOC SID SOD
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SED2000Foa/08

H PINOUTS !
® SED2000FoA

SED2000FoA

Pin Pin Pin Pin
Number Name Number Name Number Name Number Name
1 DOD16 21 DOD11 41 DOD6 61 DOD1
2 DOC16 22 DOC11 42 DOC6 62 DOCH1
3 DOB16 23 DOB11 43 DOB6 63 DOBH1
4 DOA16 24 DOA11 44 DOA6 64 DOA1
5 DOD15 25 DOD10 45 DOD5 65 VDDH
6 DOC15 26 DOC10 46 DOC5 66 VSS
7 DOB15 27 DOB10 47 DOB5 67 VDDL
8 DOA15 28 DOA10 48 DOA5 68 SIA
9 DOD14 29 DOD9 49 DOD4 69 SIB
10 DOC14 30 DOC9 50 DOC4 70 SIC
11 DOB14 31 DOB9 51 DOB4 71 SID
12 DOA14 32 DOA9 52 DOA4 72 CK
13 DOD13 33 DODS8 53 DOD3 73 LH
14 DOC13 34 DOC8 54 DOC3 74 BK
15 DOB13 35 DOBS 55 DOB3 75 SOD
16 DOA13 36 DOAS8 56 DOA3 76 SOC
17 DOD12 37 DOD7 57 DOD2 77 SOB
18 DOC12 38 DOC7 58 DOC2 78 SOA
19 DOB12 39 DOB7 59 DOB2 79 VSS
20 DOA12 40 DOA7 60 DOA2 80 VDDH
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® SED2000FoB

SED2000Foa/0s

65

80

TR

41

SED2000FoB

Index

=

IR

1

T

40

25

Pin Pin Pin Pin
Number Name Number Name Number Name Number Name
1 DOA1 21 DOAG6 41 DOA11 61 DOA16
2 DOB1 22 DOB6 42 DOB11 62 DOB16
3 DOCAH 23 DOC6 43 DOC11 63 DOC16
4 DOD1 24 DOD6 44 DOD11 64 DOD16
5 DOA2 25 DOA7 45 DOA12 65 VDDH
6 DOB2 26 DOB7 46 DOB12 66 VSS
7 DOC2 27 DOC7 47 DOC12 67 SOA
8 DOD2 28 DOD7 48 DOD12 68 SOB
9 DOA3 29 DOAS 49 DOA13 69 SOC
10 DOB3 30 DOB8 50 DOB13 70 SOD
11 DOC3 31 DOC8 51 DOC13 71 BK
12 DOD3 32 DOD8 52 DOD13 72 LH
13 DOA4 33 DOA9 53 DOA14 73 CK
14 DOB4 34 DOB9 54 DOB14 74 SID
15 DOC4 35 DOC9 55 DOC14 75 SIC
16 DOD4 36 DOD9 56 DOD14 76 SIB
17 DOAS5 37 DOA10 57 DOA15 77 SIA
18 DOB5 38 DOB10 58 DOB15 78 VDDL
19 DOC5 39 DOC10 59 DOC15 79 VSS
20 DOD5 40 DOD10 60 DOD15 80 VDDH
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SED2000F s

CMOS VFD DRIVER

B DESCRIPTION

The SED2000FvB is a CMOS LSI dot-matrix vacuum fluorescent display anode and grid driver. It has
40 high-voltage anode outputs in 2 x 20 blocks and 20 high-voltage grid outputs.

The SED2000FvB has independent serial inputs and outputs for each 20-element block which feature data
transfer rates of up to 4 Mbits/s. The daisy-chain serial data transfer system simplifies controller require-
ments. An automatic shutdown circuit turns off output drivers when power is removed from the logic circuits,
simplifying power supply design.

SED2000FvB uses a 5V logic supply and a 30 to 70V display supply, and is available in 80-pin plastic

flatpacks.
B FEATURES
® 40 anode and 20 grid output drivers @ Silicon-gate CMOS technology
® 70V, 10mA grid drive capability ® 5V logic supply
® 70V, 2mA anode drive capability ® 30 to 70V display supply
@ Automatic shutdown circuit @ 80-pin plastic flatpack (QFP5-80pin [Fvs])

@ Up to 4 Mbits/s serial data transfer rate

@ Daisy-chain data transfer system for cascaded
operation

B BLOCK DIAGRAM

BKG LHG CKG SIG SOG BKA LHA CKA SIA SOA LHB CKB SIB SOB

| L |
|
‘ 20-bit 20-bit | 20-bit
Shift Register Shift Register ' Shift Register
i ] | i
20-bit 20-bit 1___ 20-bit
Latch Latch Latch
I
VboL
20-bit - 20-bit 20-bit
Level Shifter I Level Shifter Level Shifter
i J -
il {} L VooH
20-bit Grid 20-bit Anode 20-bit Anode
Output Driver Output Driver Output Driver

DOG1 DOG2 ----DOG19 DOG20 DOA1 DOA2 ----DOA19 DOA20 DOB1 DOB2 ----DOB19 DOB20
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SED2000Fvs

m PINOUT , ' I

¥

SED2000FvB

Pin Pin Pin Pin
Number Name Number Name Number Name Number Name
1 VDDH 21 DOB2 41 DOA2 61 DOG2
2 NC 22 DOB1 42 DOAT1 62 DOGH1
3 DOB20 23 DOA20 43 DOG20 63 NC
4 DOB19 24 DOA19 44 DOG19 64 VDDH
5 DOB18 25 DOA18 45 DOG18 65 SIB
6 DOB17 26 DOA17 46 DOG17 66 SOB
7 DOB16 27 DOA16 47 DOG16 67 VDDL
8 DOB15 28 DOA15 48 DOG15 68 BKG
9 DOB14 29 DOA14 49 DOG14 69 LHG
10 DOB13 30 DOA13 50 DOG13 70 SOG
11 DOB12 31 DOA12 51 DOG12 71 SIG
12 DOB11 32 DOA11 52 DOG11 72 CKG
13 DOB10 33 DOA10 53 DOG10 73 BKA
14 DOB9 34 DOA9 54 DOG9 74 LHA
15 DOB8 35 DOAS8 55 DOG8 75 SOA
16 DOB7 36 DOA7 56 DOG7 76 SIA
17 DOB6 37 DOA6 57 DOG6 77 CKA
18 DOB5 38 DOAS5 58 DOG5 78 VSS
19 DOB4 39 DOA4 59 DOG4 79 LHB
20 DOB3 40 DOA3 60 DOG3 80 CKB
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SED2020Fox/05

CMOS VFD DRIVER

B DESCRIPTION

The SED2020Fo0a/0B is a CMOS LS| dot-matrix vacuum fluorescent display anode and grid driver. lthas
20 high-voltage anode outputs in 2 x 10 blocks.

The SED2020Foa/oB is TTL, LSTTL, CMOS and HSCMOS compatible, allowing direct interface to a wide
range of standard devices. It has independent serial inputs and outputs for each 10-element block which
feature data transfer rates of up to 4 Mbits/s. All inputs have internal pull-ups and serial outputs have a
minimum fanout of one standard TTL load. The serial data transfer system simplifies controller requirements.
The SED2020Foa/0B can also be configured for 4-bit parallel data transfer.

SED2020Foa/0B uses a 5V logic supply and a 30 to 70V display supply, and is available in 44- or 46-pin
plastic flatpacks.

B FEATURES
® 20 anode or grid output drivers @ Silicon-gate CMOS technology
® 70V, 10mA grid drive capability @ 5V logic supply
@ Up to 4 Mbits/s serial data transfer rate @ 30 to 70V display supply
® Daisy-chain data transfer system for cascaded @ 44- or 46-pin plastic flatpack (QFP2-44pin [Fos]
operation and QFP1-46pin [FoA])

@® Can be configured for 4-bit parallel data transfer
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SED2020Fonos

H BLOCK DIAGRAM !

S

CKi1

LH1

BK1

Si2

CK2

LH2

BK2

. VDDL
A - = = 5 SO1
C D |r—{b _ D
vDDL cL Q cL Q cL Q
”;| l— cL F cL l, cL
S ‘ |
o O 5
Voo CL MM cL M CL M Yod>>od>0 DO16
/;l r cL oL [—r cL :
Dopd> - 5 DO2
g DDL
[ Dod>{>od>-0 Dot
Voo
= = = —Pod>{>0—0 s02
c D |r—b _ b
Vool cL Q ] cL Q —CL Q
” cL ~cL cL
7 |
L D H D L D
VooL CL M~ r—{CL M —CL M DO32
r— cL 1 cL qcL ;
DO18
VDDL
DO17
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‘ SED2020Foai0s
S

H PINOUT
® SED2020Foa

41 29
M L e
= —
42 ——] —28
| — —
—/ ———3
| — ——
46— SED2020Foa =24
11— Index ——23
— —
— O —1
—/ —
55— ::1 19
LA
6 18
Pin Pin Pin Pin
Number Name Number Name Number Name Number Name
1 SI2 13 DO16 25 NC 37 DO3
2 CK2 14 DO17 26 SO1 38 DO2
3 LH2 15 DO18 27 NC 39 DO1
4 VDDL 16 DO19 28 NC 40 NC
5 VSS 17 D020 29 NC 41 NC
6 VDDH 18 NC 30 DO10 42 BK2
7 NC 19 NC 31 DO9 43 BK1
8 DO11 20 NC 32 DO8 44 LH1
9 DO12 21 S02 33 DO7 45 CKA1
10 DO13 22 NC 34 DO6 46 S
11 DO14 23 NC 35 DO5
12 DO15 24 NC 36 DO4
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SED2020Foa08

® SED2020FoB

Annnnnann

34 —] 22

| —

| —

—]

| —

— SEDzOZOFOB

| —

- Index

—

—] Q

44 — 12
1 11
Pin Pin Pin Pin
Number Name Number Name Number Name Number Name

1 VDDH 12 NC 23 DO10 34 BK2
2 DO11 13 NC 24 DO9 35 BK1
3 DO12 14 NC 25 DO8 36 NC
4 DO13 15 S0O2 26 DO7 37 LH1
5 DO14 16 NC 27 DO6 38 CK1
6 DO15 17 NC 28 DO5 39 S
7 DO16 18 NC 29 DO4 40 SI2
8 DO17 19 NC 30 DO3 41 CK2
9 DO18 20 SO1 31 DO2 42 LH2
10 DO19 21 NC 32 DO1 43 vDDL
11 D020 22 NC 33 NC 44 VSS

904




SED2020Foa0s
|

H PIN DESCRIPTION

Number Name Description
SED2020Foa | SED2020FoB
1 40 SI2 Serial data input 2
2 41 CK2 Serial data input clock 2
3 42 LH2 Active-HIGH data latch input 2
4 43 VDDL 5V logic supply input
5 44 VSS Ground
6 1 VDDH 30 to 70V output driver supply input. Referenced to Vss
7 36 NC No connection
8t017 2to 11 DO11 to DO20 | Parallel data outputs
18 to 20 12to 14 NC No connection
21 15 S02 Serial data output 2
221025 16to 19 NC No connection
26 20 SO1 Serial data output 2
27 to 29 21,22 NC No connection
30 to 39 23t0 32 DO10 to DO1 | Parallel data outputs
40, 41 33 NC No connection
42 34 BK2 Aptivg-HlGH blanking input.2. U§ed to disable output
circuitry while parallel data is being latched.
43 35 BK1 Aptivg-HIGH blanking input.1. U§ed to disable output
circuitry while parallel data is being latched.
44 37 LH1 Active-HIGH data latch input 1
45 38 CK1 Serial data input clock 1
46 39 S Serial data input 1
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SED2032F s

o

B DESCRIPTION

CMOS VFD DRIVER

The SED2032F0B is a CMOS LSI dot-matrix vacuum fluorescent display anode or grid driver. It has 32

high-voltage outputs in 2 x 16 blocks.

The SED2032FoBis TTL, LSTTL, CMOS and HSCMOS compatible, allowing direct interface to a wide
range of standard devices. It has independent serial inputs and outputs for each 16-element block
which feature data transfer rates of up to 4 Mbits/s. All inputs have internal pull-ups and serial outputs
have a minimum fanout of one standard TTL load.

The serial data transfer system simplifies controller requirements. The SED2032Fog can also be

configured for 4-bit parallel data transfer.

The SED2032Fos uses a 5V logic supply and a 30 to 70V display supply, and is available in 60-pin

plastic flatpacks.

FEATURES

® 32 anode or grid output drivers

® 70V, 10mA anode or grid drive capability
® Automatic shutdown circuit

® Up to 4 Mbits/s serial data transfer rate

® Diasy-chain data transfer system for cascaded
operation

907

® Can be configured for 4-bit parallel data transfer
@ Silicon-gate CMOS technology

@ 5V logic supply

® 30 to 70V display supply

® 60-pin plastic flatpack (QFP2-60pin [FoB])




SED2032Fos

B BLOCK DIAGRAM

= —>od>>o—0 so1

sit D D _ b
Voo —CL I CL Q "‘ CL Q9
/7;| qCL F— cL F CL
CK1 ¢ o Lﬂl> :
[ [ =
Voo  —CL M CL MR CL M DO16
| ”ﬁg nCL F cL P cL ;
LH1 ‘ D02
”;@: VooL
BK1 >o—— Dot
Voo
A = — - —>od>>o—0 so2
si2 D —D D L
Voou 1 Ql__ e C_L Ql- C_L Q
}7;| dCcL F cL {- cL
o | [
— [ =
Voo  —CL = CL Mp CL M DO32
= rcL rLcL ( CL ;
LH2 ¢ W J T DO18
”ﬁgVDDL
BK2 T [>o | DO17
® Internal Circuitry
B D o M
cL o = D Q cL M| =D
cL oL o cL oL ¢
CcL cL cL
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SED2032Foe

H PINOUT
45 31
46 30
SED2032Fos
O
60 16
1 15
Pin Pin Pin Pin
Number Name Number Name Number Name Number Name
1 DO15 16 NC 31 DO17 46 D032
2 DO14 17 NC 32 DO18 47 NC
3 DO13 18 NC 33 DP19 48 NC
4 DO12 19 BK2 34 DO20 49 NC
5 DO11 20 BK1 35 DO21 50 NC
6 DO10 21 LH1 36 D022 51 S02
7 D09 22 CK1 37 D023 52 NC
8 DO8 23 S 38 D024 53 NC
9 DO7 24 SI2 39 D025 54 NC
10 DO6 25 CK2 40 DO26 55 SO1
11 DO5 26 LH2 41 D027 56 NC
12 DO4 27 VDDL 42 DO28 57 NC
13 DO3 28 VSS 43 D029 58 NC
14 DO2 29 NC 44 DO30 59 NC
15 DO1 30 VDDH 45 DO31 60 DO16
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IX. RELATED PRODUCTS

IX. Related Products

S-MOS carries a line of 4- and 8-bit MCU ICs with built-in LCD drive and control functions, as summarized
below. Contact S-MOS for more information.

Part Number| LCD Voltage Twin ROM | RAM | **I/O Features Package Available
SMC Driver | Range (V) Clock (x12) | (x4) *QFP
621A 32SEG | 22t035 32KHz 4096 | 208 22 | Infrared remote control cir- 80 Yes
3/4 COM 455KHz cuit, analog comparator,
LCD driver, watchdog timer,
SVD
6215 50 SEG | 22t03.5 32KHz 4096 | 488 25 | Infrared remote control cir- 100 Yes
(Previously | 3/4 COM 455KHz cuit, 2 analog comparators,
6214) LCD driver, programmable
timer, watchdog timer, BLD
621C 34/44 SEG| 2.2t05.5 32KHz 4096 | 256 18 | Resistance to frequency 80/100 10/94
1-4 COM 455KHz (80pin) | converter, LCD driver,
24 |infrared remote control cir-
100pin)| cuit, watchdog timer
623A 20 SEG | 1.8t03.5 N 1024 | 80 12 | Low cost, stopwatch timer, 48/60 Yes
623LA 3/4COM | 0.9t02.0 N clock synchronous serial
port, LCD driver, SVD
6232 38SEG | 1.8t03.5° N 2048 | 144 21 | Event counter, analog 80 Yes
62132 3/4COM | 0.9t0 1.7 N comparator, stopwatch
62A32 2.21t03.5 | 32K, 500K timer, LCD driver,
watchdog timer, BLD
6233 40 SEG | 1.8t03.5 N 3072 | 256 21 | Event counter, analog 100 Yes
62L.33 3/4COM | 09t0 1.7 N comparator, stopwatch
62A33 2.2103.5 | 32K, 500K timer, LCD driver,
watchdog timer, BLD, SVD
6235 483 SEG | 1.8t03.5 N 4096 | 576 25 | Event counter, 2 analog 100 Yes
62L35 3/4COM | 0.9t0 1.7 N comparators, stopwatch
62A35 2.21t03.5 | 32K, 500K timer, LCD driver, watch-
dog timer, sound generator
6237 26 SEG | 1.8t03.5 N 1024 | 80 12 | Low cost, stopwatch timer, 60 Yes
62137 3/4COM | 0.91t02.0 N LCD driver, SVD
624A 40 SEG | 1.8t05.5 32 KHz 6144 | 640 44 | Dot matrix LCD driver, 128 Yes
8/16 COM 500K-2M external data memory ac-
cess, watchdog timer,
counter, SIO, stopwatch
timer
624C 51SEG | 1.8t05.5 32KHz 5120 | 1152 | 44 | Dot matrix LCD driver, 144 Yes
(Previously |8/16 COM 500K-2M external data memory ac-
6214) cess, watchdog timer,
serial port, sound generator
6244 40SEG | 1.8t05.5 32KHz 4096 | 384 32 | Dot matrix LCD driver, 128 Yes
8/16 COM 500K-2M watchdog timer, sound
generator, SVD, SIO
6247 64 SEG | 0.9t03.6 32KHz 8192 | data 48 | Dot matrix LCD driver, 160 Yes
8/16 COM 200KHz 1792 external memory device
disp control, watchdog timer,
256 serial port
6248 51 SEG | 1.8t05.5 32KHz 8192 | 768 44 | Dot matrix LCD driver, 144 Yes
8/16 COM 500K-2M external data memory ac-
cess, watchdog timer,
SIO, SVD
(continued)
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IX. Related Products

(continued)

Part Number | LCD Voltage Twin ROM | RAM | **I/O Features Package Available
SMC Driver | Range (V) Clock (x12) | (x4) *QFP
6251 26 SEG | 1.8t03.5 N 1024 | 80 12 | Low cost, resistance to 60/64 Yes
62L51 2-4COM | 0.9t02.0 N frequency converter, LCD
driver, SVD, counter, stop-
watch timer
6256 60 SEG | 1.2t03.6 32KHz 6144 | 640 24 |2 sensors (2 channels) R/F | Die only Yes
2-5 COM 1MHz converters, LCD driver
circuit, timebase counter,
SVD circuit
6262 NONE | 2.2t05.0 N 2048 | 128 32 | No LCD driver, synchronous | 44/88 Yes
62162 0.8t0 3.5 N serial port, programmable
62A62 2.2t05.0 32K timer, watchdog timer, SIO,
500K-1M event counter
6266 NONE | 2.2t03.5 38.4K 6144 | 1024 | 40 |No LCD driver, asynchron- 60 Yes
500K ous & synchronous serial

ports, 2 analog comparators,
watchdog timer event
counter, 2 timers, BLD

6274 32SEG | 24t055 32KHz 4096 | 512 21 | Dual slope A/D, stopwatch 100 Yes
1-4 COM 500KHz timer, LCD driver, two op-
amps, watchdog timer, SIO
6281 26 SEG | 1.8t03.5 N 1024 | 96 15 | Low cost, melody circuit, 64 Yes
62181 3/4COM | 0.9t03.5 N analog comparator, LCD

driver, stopwatch timer,
counter, BLD

6282 42/38 SEG| 2.2t05.5 N 2048 | 144 15 | Melody circuit, analog 80 Yes

62L.82 4/8 COM | 0.9t0 3.5 N comparator, LCD driver,

62A82 2.2t03.5 32K, 1M counter, stopwatch timer

62T3 32SEG | 22t055 N 3072 | 488 21 | DTMF circuit, pulse gener- 80 6/94
1-4 COM ator, LCD driver, stopwatch

timer, watchdog timer,
counter, BLD

6292 22SEG | 22t05.5 Y 2048 | 128 13 | LCD driver, supply voltage 64 9/94
2-4 COM detector, measure temp-
erature and humidity by
external sensor

88316 67 SEG | 1.8t05.5 32KHz [16Kx8[2Kx 8| 27 [8-bit MCU with dot matrix 160 Yes w/
16 COM 8.2MHz LCD driver, external pro- Assembler

gram and data memory ac-
cess, stopwatch timer, 7/94 C
watchdog timer, analog compiler
comparator

88112 None 1.8t05.5 32KHz [12Kx 8[256 x 8| 24 | Power generator, voltage 80 9/94

8.2MHz detector, MCU built

especially for connection
external LCD drivers
88308 57 SEG | 1.8t05.5 32KHz |8Kx8(256x8| 22 [Upto8.2MHz (5V) 160 7/94
operation 16 levels of LCD
contrast controlled by
software
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SPECIFICATIONS AND CHARACTERISTICS

1. SPECIFICATIONS AND CHARACTERISTICS

1.1 Electrical Characteristics

To fully utilize the CMOS IC it is important to understand the circuit, its characteristics and its specifications.

This chapter discusses the absolute maximum ratings, the recommended operating conditions and the electrical
characteristics of CMOS integrated circuits.

Please note that the voltage value is based on a high level power supply (VDD) or on a low level power supply

(Vss).

1.1.1 Absolute Maximum Ratings

The absolute maximum ratings of a specification are the highest levels at which the circuit will safely operate.

Exceeding this level may resultin damage to, or destruction of, the circuit. Itis, therefore, necessary to monitor such
things as supply voltage, input voltage and the ambient temperature.

(1)

(&)

®)

)

®)

(6)

@)

Operating Voltage

This is the maximum voltage allowed at the power supply terminals. Itis important not to let the voltage
exceed the specification, not only in the stationary state, but also in the transient state, during power supply
turn on, and includes noise on the power supply line. When the voltage exceeds the specification, it may cause
some damage to the IC and may adversely effect its reliability.

Input Voltage
This is the maximum voltage allowed into the input terminal. When voltage exceeding the specification
is applied, the IC may lose functions because of damage to the input protection resistors or diodes.

Output Current

This is the maximum value of current flow to or from the output. Generally, this is not specified for devices
which have small output capacity. This value is provided for ICs, such as drivers which require a large amount
of current.

Power Dissipation

This value shows the allowable dissipation for the device. It depends on the thermal characteristics of
its package. For devices which must supply large amounts of output, this specifies the limitation of the output
current.

Operating Temperature
The ambient temperature range at which the IC will function reliably.

Storage Temperature
The range of storage temperatures when no voltage is being applied on the IC. This is a very important
factor, especially during air transportation.

Soldering Temperature and Time
Maximum temperature and time allowed for soldering.
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SPECIFICATIONS AND CHARACTERISTICS

1.1.2 Recommended Operating Conditions

The recommended operating conditions, such as supply voltage, input conditions, and external components,
are the conditions necessary for the IC to function properly to meet the electrical characteristics. The operating
conditions may be in the same column as the electrical characteristics.

1.1.3 Electrical Characteristics
AC and DC electrical characteristics are

provided for each input pin and power supply pin. These

characteristics are measured at either the ambient temperature specified or in the range of the operating
temperatures specified under the worst conditions.

1.2 Symbol Definitions

SYMBOLS PARAMETERS EXPLANATION
Co Drain Capacitance Statlf: capacitance peh(veen. out.put terminal and power supply
terminal on the oscillation circuit.
Ca Gate Capacitance Statlf: capacitance pet\{veen. mp.ut terminal and power supply
terminal on the oscillation circuit.
. Static capacitance between the input terminal and the power
Ci Input Capacitance .
supply terminal.
Cio Input/Output Capacitance Static capagltance between the 1/0 terminal and the power
supply terminal.
CL Loading Capacitance Loading static capacitance for the external components
Co Output Capacitance Static capac?ltance between the output terminal and the power
supply terminal
Froxx XXX Frequency XXX indicates either the function or the terminal name
fmax Maximum Clock Frequency Maximum Frequency input to the IC from an external pin
fcLk Clock Frequency Clock Frequency input to the IC from an external pin
fosc Oscillation Frequency Oscillation Frequency
H High level Logical “H” level
Ibb (Vop) Supply Current Supply current flows into the IC from the Vbbp external terminal
IbpA Average Operating Current Average supply current flows into the IC from the Vbp external

terminal

Ibpo Operating Supply Current

VD supply current while operating

IDDS Standby Supply Current

VDD supply current while standby

I Input Current

Current which flows to the input terminal

1Ll Input Leakage Current Leakage current which flows to the input terminal

lIH High Level Input Current The input current at the “H” level input

liL Low Level Input Current The input current at the “L” level input

lo Qutput Current Current which flows through the output terminal

loH High Level Output Current Output current when the output terminal voltage is VoH

loL Low Level Output Current Output current when the output terminal voltage is VoL

Leak current flowed when the power voltage is applied to the

o Output Leakage Current output terminal when in the ‘off (high impedance)’ condition
Iss (Vss) Supply Current Current flowed out of the Vss terminal

L Low Level Logical “L” level

Pp Power Dissipation Allowable consumption of the electric power

Ri Input Resistance Built-in resistance for pulling up and pulling down the input
RL Loading Resistance Loading resistance for the external components

Ta Ambient Temperature Ambient temperature of the IC

Tj Junction Temperature Junction temperature of the IC
Topr Operating Temperature Surrounding temperature of the IC in operation
Tstg Storage Temperature Temperature of storage area the IC
Tsol Soldering Temperature and Timg Soldering temperature and time

Vop (Vo) Supply Voltage

Supply voltage or the operating voltage applied to the Vbb
terminal

Vi Input Voltage

Voltage applied to the input terminal
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1.2 Symbol Definitions (cont.)

SYMBOLS PARAMETERS EXPLANATION
Vi/o Input/Output Voltage Voltage applied to the 1/0 terminal
VIH High Level Input Voltage Input voltage which can be judged as “H” level
ViL Low Level Input Voltage Input voltage which can be judged as “L” level
Vo Output Voltage Voltage generated from or applied to the output terminal
VoH High Level Output Voltage Voltage at the “H” level output
VoL Low Level Output Voltage Voltage at the “L” level output
Vrip Ripple Voltage Ripple voltage Amplitude
Vss (Vss) Supply Voltage Supply voltage applied to the Vss terminal
Vssn Vssn Supply Voltage N times pressurized power supply terminal or its voltage level
VsTA Oscillation Start Voltage Voltage for automatic starting
VsTp Oscillation Stop Voltage Voltage when oscillation stops
— “H”, “L” or High Impedance Unfixed or unprovided level or high impedance
X “H” or “L” Unfixed or unprovided level
V4 High Impedance High impedance condition in three states
ta Access Time Tlrpe between the input of prescription and the output of the
valid data
tacc Address Access Time Time req.uwe.d for obtaining the output of valid data after the
address is given
tAcE Chip Enable Access Time Time r_equnred for.obtallnmg the output of the valid data after
the chip enable signal is given
tacs Chip Select Access Time Tlme requwe.d for gbtglnlng the output of the valid data after
chip select signal is given
) Time from the start point of a complete operation to the start
tc Cycle Time . .
point of the next operation
tRC Read Cycle Time Time required for one read cycle
twe Write Cycle Time Time required for one write cycle
1 Fall Time Time required for the signal changed from “H” to “L”
) Time required for the synchronous input to be held stable after
th Hold Time .
the active clock edge
toH Data Hold Time Tlme required for the data input to be held stable after the
active clock edge
tAH Address Hold Time Tlme required for the address input to be held stable after the
active clock edge
toE Output Enable Delay Time Time req_wred.for_obtammg a valid output data after the output
enable signal is given
ton Output Hold Time Tlrpe required for the output data to be held stable after the
active clock edge
tnd Propagation Delay Time ?:EII?; ;lme between the active clock edge and the output
foHL Low Level Propagation Time Delay time bet\{veen the active clock edge and the output
change from High to Low
. . . Delay time between the active clock edge and the output
tpLH High Level Propagation Time change from Low to High
tr Rise Time Time for changing the signal from Low to High
) Time required for the synchronous input remained stable
tsu Set-up Time
before the next clock edge
tas Address Set-up Time Time required for the address input remained stable before the|
next clock edge
tos Data Set-up Time Time required for the data input remained stable before the
next clock edge
tPw Pulse Width Pulse width
tRP Read Pulse Width Pulse width of the read signal
twep Write Pulse Width Pulse width of the write signal
twR Write Recovery Time Same as the address hold time taH
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2. QUALITY ASSURANCE

S-MOS Systems, Inc., supported by the foundation of results acquired through experience in the adoption of
low-power CMOS LS| for SEIKO quartz watches, has been providing highly reliable products that have set new
standards in the industry.

Today extremely high reliability is demanded of our customers’ products. In step with this trend, extremely high
reliability is demanded of semiconductor components.

To meet this demand in the market, we utilize a product quality assurance program which guarantees the
highest quality in our products.

Our quality assurance program is as follows:

2.1 Quality Assurance System for Development of New Products

Our quality assurance efforts begin with a market survey to determine the user’s specific needs. After the
survey is completed, an analysis is made. Based on this analysis, an initial design is made. Next the initial design
goes through prototype production and quality evaluation stages. Once these steps are completed, a new product,
made according to the user’s specificationsis created. Fig. 2-1 shows the typical stages of new product development
from initial planning to commercial production.

<Steps> <Quality Evaluation>
1 ) Study of ® Test Data, Field Data and Process Capabilities are
‘ Specifications used to compare the preliminary specs with the user’s
T.S. design and requirements. Market potential is also checked at this
manufacture .
1st quality time. X i X
Test evaluation ® Thetest sample is evaluated for basic design capa-
Sample bilities and for conformance to the product specifica-
E.S. design and tions
manufacture . . X . i
2nd quality ® The engineering sample is evaluated for quality
Engineering <———————| | evaluation assurance within the scope of the manufacturing con-
Sample CsS ditions.
manufacture ®  The Production Sample is evaluated to dete(mine if
3rd quality the quality level is achievable with the equipment
Commercial «———— evaluation available and under the existing manufacturing condi-
Sample — tions.
Decision on start
of commercial
production
T
!
Commercial
production

Fig. 2-1 New Product Development Flow
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2.1.1 Design

Market surveys are done so the designers know the exact specifications required by the user. Based on the
information received, designs for the projected product are made. A “reliability” design is made using the data from
reliability tests, field quality studies, past problems and available quality or reliability related information. Design
staffs are given the purpose, environment and other factors relating to the application of a product to aid in its design.

2.1.2 Quality Evaluation

The quality evaluation is in two parts, the design evaluation and the reliability evaluation. The design evaluation
determines if the target functions and performance level have been reached. The reliability evaluation verifies that
long term quality is assured.

The reliability evaluation is done based on the particular objectives of the product. The evaluation is carried
out under pre-established guidelines. Itis performed according to EIAJ-IC-121 (Electronics Industries Association)
standards and with MIL-STD-750B/883C and JIS-C7021 (Japanese Industrial Standards) where applicable. The
application, environment and uniqueness of the manufacturing process are also taken into consideration.

2.1.3 Decision to Start Commercial Production

The decision is made whether or not to start commercial production after the sample or prototype production
and quality evaluation are completed. This decision is based upon production capabilities, data verification on yield,
reliability test results and the user’s evaluation of the engineering sample.

2.2 Quality Assurance Systems for Commercial Production

Quality and reliability are assured by design checks in the Engineering and Manufacturing Departments and
with verification of the finished product. Once in commercial production, quality control checks are made at various
stages. Quality control begins at the assembly line. Inspections follow during the intermediate and final processes,
ending with the shipping inspection. A quality assurance flow chart is shown in Fig. 2-2.

2.2.1 Manufacturing Environment Control

Due to the sensitive nature of semiconductor devices, extreme care must be used during the manufacturing
process. The manufacturingis done in a “clean room” where temperature, humidity and dust are carefully monitored
and controlled.

2.2.2 Control of Manufacturing and Measuring Equipment

Important elements of building reliability into a product are maintaining and controlling the manufacturing and
measuring equipment. This equipment is used to monitor and control line conditions and/or to do intermediate
inspections. With the evolution of devices to higher integrations and improved reliability, the production process
must be controlled at a higher level. Routine checks and periodic inspections insure that we achieve these high
standards.

2.2.3 Process Inspection

Quality Assurance is based on the theory that quality is builtinto the product. The inspection ateach processing
stage assures high quality. The inspection results are fed back into each process in order to stabilize the entire
operation. These inspections also prevent defective parts from moving to the next process stage.

Figs. 2-3 and 2-4 show typical wafer process and assembly flow.

2.2.4 Shipping Inspection

The final inspection is performed when the product is ready to ship to reverify that the product meets our high
standards. The electrical characteristics are 100% tested, and the environmental characteristics are tested on a lot
sample basis. External visual inspection is also performed.

The shipping inspection is performed according to the category of the product. An example of the inspection
process is shown in Table 2-1.
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B Materials ; ; B Design Quality
Dept. Manufact
ept B Sales Inspection anuiaciurng B Engineering Control
o)
S Ned L <« Flow of product/
8 Supply of Acceptance sample
= materials inspection ) Flow of data and
0 I information
8 Wafer
%] process
T
[
Intermediate
inspection
< [
Intermediate
inspection
< L 1
Die attach
Wire bonding
[
(Screening)
Reliability Design /Process
test Change/ Change
Shipping insp. ¢ ]
| Prototype _l —
- manufacture Reliability
I
B P ¥
Shipping of Quality data Implementation .
product of the change Quahtly qata
analysis
Y —
/ v
Failure Failure
= information/ information
o defective ]
(E) product anallyS|s
@ tai
8 obtained ¥ ] ¥ ()
Failure Failure Failure Failure
analysis analysis analysis analysis
[ I I ]
v v v Result of
Action taken l | Action taken ! | Action taken | analysis
(M
/
Result of
analysis

Fig. 2-2 Flow of Quality Assurance Activities in Commercial Production
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Equipment Evaluation | | Process Flow | | Process Evaluation
Wafer : Resistivity, Thickness
Flatness

Particle check A—‘ . | Visual inspection
C-V Test Cleaning

Y

C-V Test - |
Temperature check Oxidation

Thickness, Visual Inspection

¥

Coater : Photoresist Thickness

Aligner : Distortion check
Focus check
Lamp check

N Mask : Defect check (by NJS)
—| Photiithography | Pattern Size

Pattern Size
Pattern Resolution

i

C-V Test frrae
Temperature check Diffusion |

Sheet Resistivity
Diffusion Depth

:

Vih Shift I lon Implantation |

Sheet Resistivity

:

Particle check ——' Al-Si Sputtering |

Al Thickness, Step coverage

é

Particle check —1 Passivation |
C-V Test

Parameter

V threshold, 3, B VDS
Visual Inspection

Fig. 2-3 Quality Assurance System for Wafer Production
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Main Flow Check ltems

Wafer Scribe,
Break

Lead Frame \ -
hip
Screen Inspection
100%)

Silver Epoxy

Chip Mount
I
Wire Bond

Die & Wire Inspection
Pull Test

Mold
v

Solder Plate Thickness

]

Deweb and
Form Leads

¥

Brand Inspection

Au-wire

Epoxy Compound

Mark Ink

] L]

¥

Bum-in

Electrical
characteristics

External visual

Inspection
Lot Sampling
Temperature Cycle
Burn—in
etc.
Inventory
Shipping

Fig. 2-4 Plastic Package Assembly Flowchart
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Receiving

‘Wafer Scribe
Break

(Sampling)

NO GO
GO

(Sampling)

NO GO

Table 2-1

Example of Shipping Inspection

QUALITY ASSURANCE

O : Each lot is inspected for quality assurance.
[J: Specific lot is inspected to understand process levels.

Shipping Inspection for Pellet

No.

Process

Control Point

Standard condition
(method)

Electrical characteristics
(100%)

Wafer process

Determined by product type

Exposed to high temperature

2 |Resistance to heat T )

for short time

Wire pull
3 | Bondability ) ) P

Die shear strength
4 | Electrical characteristics/ ) Determined by product types

-55°C to 125°C (for 30 Min. at each
5 | Temperature cycle )

temperature)

. L 125°C with Max. rated voltage

6 | High temperature with biag T .

applied

Wafer process/
7 | Visual inspection inspection Microscope
process

Shipping Inspection for Plastic package

Standard condition

No. Process Control Point
(method)
Waf ocess/
s |s . : °r prbl' Burn-in
creening Ssemoing Determined by product types
process
Electrical characteristi
9 ectrical characteristics T Determined by product types
(100%)
’ . . Assembling .
10 | Visual inspection (100%) Visually checked
process
-55°C to 125°C (for 30 minutes
11 | Temperature cycle T
at each temperature)
Electrical Waf /
ectrica aler process Determined by product types/
12 | characteristics/ Assembling .
visually checked
Visual inspection process
13 High temperature 1 125°C with Max. rated voltage
with bias applied
Assemblin 2 atmospheric (vapor) pressure
14 | Pressure cooking 9 o (vapor) p
process (at 121°C)
Wafi
Moisture resistance ater pro?ess/ 85°C, 85% RH with Max. rated
15 L Assembling .
(with bias) voltage applied
process
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2.3 Reliability Testing

The reliability test includes environmental testing, life testing and mechanical testing. These tests are made
in accordance with EIAJ-IC-121 as the prime standard, and with MIL-STD-750B/883C and JIS where applicable.
The way the product is used, the application and the environment in which the product is operated are some of the
factors taken into consideration when the conditions are set for the reliability test. It is important to conduct tests of
new products under conditions that simulate how the productis to be used. In addition, standard tests are performed.

Table 2-2 summarizes the reliability test items and the factors associated with defects. Table 2-3 gives an
example of typical conditions for reliability testing.

Table 2-2 Reliability Test Items and Factors Associated with Defects

Factors |
associated | 8
with | & c 2 =y >
o (e} = = £ = =
defects | 2 = 2 g 2 3 3 >

k) 8| £ | 2 s | 8 = s | 2
Reliability B 3 I 2 S Py 3 ] S £

S X ) © 2 = 5] 3 ° a
test items 3 (@) = o a = »n a @ =
High temperature bias O O O O O O O
High temperature storage O O O O O O
Low temperature storage O @)
Boil O O @) O O O O
Temperature cycle O O @) O (@) @)
Mechanical shock O O O
Salt atmosphere O O (@) O
Thermal shock O O O @] O O
Vibration variable frequency @) O (@)
Vibration constant frequency @) (@) O
Lead integrity (@)
Bond strength O O (@)
Resistance to solvents O @)
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Table 2-3 Typical Conditions for Reliability Test

Test Method
Test items Reference Tost condit Purpose of test
standard est conditions
EIAJ-IC-121 N . Checks resistance to high and
Temperatur le o4 165°C t0 150°C low temperatures, and varyi
perature cycle | \y.sTD-883C | 100 cycles ow temperalures, and varying
temperatures
10105
EIAJ-IC-121
Thermal shock 03 0°C to 100°C Checks resistance to rapid
ermal shoc MIL-STD-883C | 10 cycles temperature changes
10114
EIAJ-IC-121
High temperature 15 ta=150°C Checks resistance to heat when
storage MIL-STD-883C | 1,000 hours exposed to high temperature
1008¢2
Low temperature EIAJ-IC-121 ta= -65°C Checks resistance to cold when
g storage 16 1,000 hours exposed to low temperature
% Checks resistance to long-time
g Moisture resistanc EIAJ-IC-121 | ta=85°C, 85% RH operation and storage in the
S ISt stance 17 1,000 hours environment with high relative
S humidity
]
JIS-C7021 Checks resistance to corrosion
Salt at h A-12 35°C, 5% brine through acceleration test
alt aimosphere MIL-STD-202E | spray, 48 hours with coastal environment simulated
101D atmosphere
EIAJ-IC-121 | 2&imospheric Checks resistance to accelerated
Pressure cooker 18 pressures (121°C) h ec d'? ers] stance to ace
96 hours umidity changes
Resistance to EIAJ-IC-121 260°C, 10 seconds Checks resistance to heat during
soldering heat 01 (solder bath) soldering
EIAJ-IC-121 Er
Resistance to 14 Trie(;rll thvlen Checks resistance of printed
solvents MIL-STD-883C chloroethylene marking to solvent
10 minutes
20154
: EIAJ-IC-121 ta=125°C Checks resistance to electrical
High temperature 51 . .
(steady operation) stress and thermal stress applied
4 | steady state MIL-STD-883C 1.000 h 5 tended fi iod
3 100504 , ours or extended time periods
()
j p— ] 0,
Moisture resistance | EIAJ-IC-121 Ta=85°C, 85% RH. Checks resistance to long-time use
(with bi 17 (rated voltage applied) ith high relative humidi
with bias) 1,000 hours with high relative humidity
(continued)
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Table 2-3 Typical Conditions for Reliability Test (cont.)

Test Method
Test items Reference Test conit Purpose of test
standard est conditions
EIAJ-IC-121 100 Hz to 2,000 Hz
Vibration 10 4 minutes/back and forth | Checks resistance to vibration
variable frequency |MIL-STD-883C | 4 times each for during transportation or operation
20071 X, Y and Z (at 20G)
EIAJ-IC-121
Vibration 10 2(2) :‘Z ZSG ch for Checks resistance to vibration
fatigue MIL-STD-883C ours ea during transportation or operation
X,Yand Z
2005¢1
EIAJ-IC-121 1,500G Checks resistance to shocks
‘g Mechanical shock 08 ; 3 falls each applied when the product is being
% for X, Yand Z handled, transported or operated
Q
§ EIAJ-IC-121 | Tension 1.0 kg
3 11 10 seconds (DIP)
= MIL-STD-883C | Tension 0.3 kg
2004+4 10 seconds (FP) Checks resistance to forces to
Lead integrity which the lead is subject
EIAJ-IC-121 during installation or operation
11 Bend 90°
MIL-STD-883C | 2 cycles: 42 Alloy
20044
EIAJ-IC-121
" 02 230°C, 5 seconds -
Solderability MIL-STD-202E | flux used Checks solderability to leads
208C

2.4 Defective Product Policy

S-MOS Systems requests the user to return defective products. Itis important to S-MOS that when a problem
arises it be brought to our attention. Any product information, positive or negative, is valuable data which enables
us to improve the quality of our product.

We will make a thorough investigation of the problem with the user’s assistance. Where the problem occurred,
how it developed and any other related information will be reviewed. The product’s manufacturing process and
reliability test data will also be reviewed.

The Quality Control Department will check all available information for solutions to prevent the problem from
happening in the future. Quality Control will report the results of the investigation to the user through the Sales
Department. The Manufacturing Department will be given the report so corrective action can be taken as necessary.

Fig. 2-5 shows that RMA (Returned Material Authorization) process.
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: Trouble occurs
Customer

v (Trouble information / defective product)

: Detailed investigation
Sales Dept. of the trouble

[ Action taken to prevent ]
the trouble from recurring

! I
! |

! I

| Quality Control |

! Dept. |

' ] |

! I

! |

: : Failure analysis,
! Manufacturing Engineering Design | tsc:utg{ gf action
: Dept. Dept. Dept. :

! |

! I

! I

! (Action, result of |

! investigaation) I

! Design vy vy :

| Dept. Quality Control | .

I Manufacturing Dept. | Action taken

! Dept. :

: Engineering |

| Dept. |

' |

! I

! |

! I

Sales Dept.

(Reporting result of investigation)

Customer

Fig. 2-5 Route of Actions against Trouble Occurring outside the Company
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2.5 Operating Precautions

S-MOS System’s plastic molded CMOS LS| devices are designed and manufactured for trouble free operation
when used under normal operating conditions. Our products are subjected to stringent electrostatic, mechanical
strength, and environmental tests for assured reliability. When working with our product the user should observe
the following precautions:

(1) Use the product in the range of rated operating voltage, operating temperature, operating input/output voltage
and input/output current. If the product is used outside these operating parameters, the user may experience
high failure rates.

(2) Excessive electrical noise applied to the power or input pin of the device could cause it to latch up, resulting
in malfunction or damage. If this occurs, turn the power off immediately, isolate the problem and turn the power
on again.

(3) Do not expose the product to excessive mechanical vibration, repetitive shock stress, rapid or cyclic
temperature changes. These factors can cause the wires in the plastic package to break.

(4) Although all terminals have electrostatic protection, damage may still occur if very high electrostatic potentials
are applied. Use of a conductive container or aluminum foil for packaging and transportation is recommended.
(Untreated plastic containers are NOT recommended.) Use grounded soldering tools and test equipment.

2.6 Solder-reflow Process of Plastic Flat Packages

During the solder-reflow process, the plastic flat package is exposed to high temperatures (such as far-infrared)
inside the reflow furnace. Therefore, the following precautions should be observed when packages are in the solder-
reflow process:

(1) Maintain the maximum temperature of the resin of the package at 245°C for not more than 10 seconds.

(2) Maintain the outer surface of the reflow furnace temperature (resin surface temperature) at the curve shown
in Fig. 2-6.

(3) The resin on plastic flat packages is prone to absorb moisture. Even at room temperature, the amount of
moisture absorbed increases with time. |f a wet package is put in the solder-reflow furnace, the resin may crack
or the adhesiveness of the resin to the frame may be decreased.

(4) ltems (1) through (3) are intended as a guideline based on our laboratory experience and are for reference only
since packages will be stored in different environments and different types of reflow furnaces will be used. Thus,
it is important that packages be checked for quality at the solder-reflow process before entering mass
production.
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10 sec. Max
245°C Max i 50 sec. Max
T 200 1 to 5°C/sec T 200 215°C Max
1 to 5°C/sec
o o I ~9°C/sec. Max\y.1 to 5°C/sec
g_ 100 9°C/sec. Max g-_ 100 -
(6] (0]
- - -
0 Pre-heating N o _,| e
I b}
60 sec. Min EOO sec. Max 20 to 100 sec.
(1) Infrared rays reflow soldering Time (2) Vapor phase soldering  Time

Fig. 2-6 Reflow Furnace Temperature Curve
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2.7 Package Storage Guidelines

(1) Packages should be stored in the recommended environment. Maximum storage conditions for temperature
and humidity are shown in Table 2-6.

(2) Packages which exceed the storage limits specified in Table 2-6, or which have absorbed too much moisture
due to high temperature or high humidity, should be baked before the reflow process. The recommended
procedures for drying the packages are shown in Table 2-7. This drying process will prevent the resin from
cracking during the reflow process.

Table 2-6 Maximum Storage Conditions for Surface Mount Component (SMC)

PLASTIC FLAT PACKAGE & SOP
Storage Conditions Allowable period
Before open dry-pack (<35°C) 6 month
25°C, 60% 1.5 month
After open dry-pack 30°C, 80% 12 day
35°C, 90% 3 day (72 hour)
PLASTIC PLCC
Storage Conditions Allowable period
Before open dry-pack (<35°C) 6 month
25°C, 60% 2 month
After open dry-pack 30°C, 80% 12 day
35°C, 90% 3 day (72 hour)
Table 2-7 Dryout conditions for SMC
Temperature 125°C 150°C
Package type
PLASTIC QFP, SOP 5 hour 2 hour
PLASTIC PLCC 20 hour 8 hour
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PACKAGE INFORMATION

Unit: inch (mm)
Plastic QFP5-80pin-S2
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PACKAGE INFORMATION

Unit: inch (mm)
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PACKAGE INFORMATION

. Unit: inch (mm)
Plastic QFPs Plastic QFP8-128pin Plastic QFP8-144pin-E1
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PACKAGE INFORMATION
e T A ST S

Unit: inch (mm)
Plastic QFPs Plastic QFP8-160pin-E1 Plastic QFP8-208pin
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Unit: inch (mm)

Plastic QFPs

1,081 £ 0016
(26.2x04)

Plastic QFP1-46pin

PACKAGE INFORMATION
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