No.1318F | LC5850

C MOS LSI
SINGLE-CHIP 4-BIT MICHﬁCOMPUTER

equipment controller applications.
{1} Hardware featuras
= Supply voltage: 1.5V or 3.0V ityp.} {mask option)
= Vary small current dissipation:

Current at HALT made (typ) Cycle time
Power supply (pA) (us)
1.5V {Ag battery version) 1.8 244
3V [Li battery version} 0.6 244
EXT-V varsion*

* EXT-V version
To operate the microcomputer at a faste(

Drivable LCD panel
1/3 bias 1/3 duty
1/2 bias 1/3 duty
1/2 bias 1/2 duty
Static

Many inputfoutput p

Specifications and information herein are subject to change withaut potice.

SANYO Electric Co. Ltd. Semiconductor Overseas Marketing Div.
Natsume Bidg . 18-6, 2-chome, Yushima, B-nkvo-ku, TOKYO 113 JAFPAN

GOTSYTION1BK 1/O08SMW/B081 KI, TSHI No. 1318-1/20



LC5850

{2) Software featurss

(3) Application devetopment taols

opment tools are prepared, For development at cycle time 244usec, use

Powerful instruction set! 78 instructions

4-level subroutine nesting {common wlth interrupt)
Externel interrupt function

16-bit divider for watch/clock

Built-in 6-bit programmable timer

HALT function

Direct addrassing type

Single stepplng of all instructions

cycle time 122usec, use the LCHBOBG,

Equivalant Circuit Block Disgrem

SDS41Q systam

EVAB10 + TB51 + display board + LC5898

By connecting to the SDS410, application development progra

is a control ROM-replaced version of the EVA410,
TBB1 + display board + LCE898

can be performed,

LeD  driver

1L
sagmont  PLA
T .
3C
PYRTIN B P
T
] |
ot il D S ROM
prapat Almer t )
(5 bis) 1r
STACK
F t4 bevels)
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LC5850

Application Areas

1) Watch/clock with calculator
2} Controller of speach synthesis LS|
3) Controller of cemera

4) Mechanical controller of VTR, radio-cassette recorder, tapa deck, etc.

B} Controller of telephone dialar, etc.

Sample Application Circuits

{1} Typcal

battery (1/3 bias 1/3 duty)

application circult using Ag

COM1
COM2
COM3

2332

51
Sk

53
54

V82

1foa
IfOA2? VSS3
1/OA3

OSCIN CUP2
055 QUY

WPF  ALAAM
ouT

H foB]
1iom
1/0B3
11084

1fOA4  CUPL}

f——

LCo

(44 bl by duty )

S aTh max

s

5 max

T

L

1.5 Y{Ag)

0.5

I
0.l

{l—

LT

10. lu

=3.0¢

0.

To.u

Stk ,

IAOA ~ &, 1/OBIA&

Wi~ &
P~ &

i

SANYO: QIPG4A

115

Case Qutline 3026B-Q648IC

{unit: mm)

{Note) The A or B type shown
balow is salectabls,

o

19,]

19.6

SANYO: QIP64B

foo—ed
.15

Mo, 1318-3/20



LC68560

Pad Assignment of LS1 Chip TEREEE IR
189secvst PPeeelieca
oHBDAHRERE SBELEBBEELM A
TESTA| O] Os
TEST |19 or
CHIP SIZE 6.72mm x 4.76mm St Ire 0+
CHIP THICKNESS  480um % |20 it
]
PAD SIZE 120300 x 1204m v 140 o
Clee

Pad Name and Coordinates

Pln isﬁqr_\ment of QIPG4
Pad| b ame X Y
N (nm} (stm)
«0 1 voo 2707 608
41 2 eak 428
421 3 vssi 248
4y 4 vss2 -34
44 SIALARM oUT 324
45 GLIGHT ouT ~§30
46 7 ¥ =936
47 8 4 -1242
” ~1899
segment #” =2228
TEST ~2644 -2232
segment| -2140 -~2228
” 1834 #”
” ~1528 o
” =1222 o
#” -914 »
s ~610 ”
» -3|:|l' Fg
i Id 2 F
# # 308 #
F FA 61{, F
& r 920 »
LS F 1226 F
» » 1532 ”
»” ” 1838 »
L . 2144 ”
» #” 2450 ”
2048 33 &3 # 2707 -1582
1848 34 &4 # 4 -1087
1488 35 &5 ” # -792
1508 34 &6 ” ” 496
8 32 1328 37 67| COMMON3 # -15
7] 35 1148 38 48] COMMONZ #” 30%
- | 34 948 39| 69| V5S3 # 489
- | 35 788

+ Pins 24, 56 QIf package: SUB (open)

- The above pad coordinates are such that the chip center is taken as the origin and the values of (X,Y)
represent the coordinates of the center of each pad.

- When mounting the QIP64 package version on the board, do not dip itin solder.

No, 1318-4/20



LC5850

Pin Dascription

¢]}1

Pad

Input/

Circuit

Pin N
Pin | Neo. n Hame Qutput Configuration Functio{f
8 | 36| OSCIiN Input Yo 32.768kHz crystal s consiectod_eross OSCIN
and OSCOUT for oscillat}
9 38| 08¢ OUT Output oscm (AL TP Used as system clogk
HL oscaut wateh/clock. 20pF
K OSCOUT and Vgip:
~ | 37| 10p - —1¥o "
o_"ioP
7 1 33|51 oo —
6 az|s2 rmtsik
Input it
47 | 8 | S3(CLEAR/ J
SWITCH)
46 | 7|54 [[_
maskoptlon
$1,52,54
8| 91/0A1
49 | 10( 1/0 A2
50 | 11| 1/0 A3
B1 | 12| /O A4 Input/ {2) Blitput pinor outputting data from RAM,
B2 | 13| /O B1 Qutput
63 | 14| 1O B2
54 | 16| 1/0B3
56 | 16| O B4

4 for Input only,
nput pin for fetching dats Into RAM.

Port for output only,

Externgl intarrupt reguest control Input pin,

{—) power supply pin for loglc unit inside L51,

When using 3.0V (Li battery version) supply, a
cepacitor must be connected across BAK and
VpD. (to prevent logic unit from malfunctioning.)

Pin for output onhy.
Suited for autputting signal to drive transistor
for light.

44

ALARM

Qutput

-_ Yoo

Pin for output only.

Used to output 4kHz and 2kHz or 4kHz and
tkHz modulation signel with instruction.

Also used to output non-modulation signal.

Continued on naxt page.

No, 1318-5/20



LC6850

Continued from preceding page.

QP [ Pad | pinNeme | MPut/ Cireult

Pin | No. Output Configuration Funetion
40 1| vDD {+} Power supply pin.

39 ; 60| vss3 {—) power supplv pin.

43 4 | V852 .

42 3 | vsst

4 30 | CuPt
b 31 | cup2
10 39 [ com : mz\@j.ns for LCD“ pansl common elsctrode.
38 | 68 | COM2 Output h@\inllowlng fm’fs used in each case,
37 | 67| COM3
1/2 duty | 1/3 duty
Q o
Q Q
- O
J32Hz* A3Hz*
sible to make frequency 2 or 4-fold by
using PLA.
a4 64 Output pins for LCD pansl segments.

35 85 | segment Qutput . | * Also used as output ports with mask option.

36 | 68 |driver e * When LS| system Is in reset mode, 32Hz,
B4Hz, or 128Hz statlc light-up signal Is output
at COM1 to COM3 and each LCD segment
output and all LCD panel segments light up.

* Segment PLA system Is adopted to support
any type of LCD layout,

Output pins for LCD paneal segments,
*  Also used as output ports with mask option,
11

33
¥y / va52/ V553

Test pins (not used by user),

— |46 |TEST
— |35 [{VSS) Backup power supply pin.
— {34 |[(vDD) Normally, not used,
NOTE) Ag Battary t @ =Vgg
Li Battery, EXT-V t gy =Vgg2

Me. 1318-8/20
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Oparation from Ag Battary [Static]

Absolute Maximum Ratings at Ta=25+2°C, Vpp=0V ' unit
Maximum Supply Voltage Vg3 -4.0 to 0.3 Ay
Vgs2  Vs32=Vss3 ~—4.0 to +0.3 v

Maximum Input Voltage Vint  S1-4,M1-4, 1/OAa1-4, 1/OB1-4, \{531-\9 3t00.3 v

10P, OSCIN, INT, TESTA
{1/OA1-4, 1/OB1—4: Input mode)
Maximum Quiput Veoltage Vout TEST, CUP2, OSCOUT, ALARM, LIGHT,
1/0A1-4,1/0B1-4, P1-4
{1/ QA1—4, 1/0B1—4: Qutput mads)
VouyTz SEGOUT, COMI1, CUP1
Operating Temperature Topg
Storage Temperature Tstg

Allowshle Operating Conditions at Ta=2512°C, Vpp=0v
Supply Voltage Vg5
Vgs2  V5s2=Vss3 ey
*H'*-Level Input Voltage VIH 8$1-4, M1-4, I/OA1-4, /OB -4,
{1/0A1--4, 1/0B1-4: Ingu¥'mod
**L*"-Lavel Input Voltage ViIL "
Operating Frequency fopg Ta=—20 to +65°C

Electrical Characteristics at Ta=25:2°C, VDDﬂOV typ max  unit

Input Resistance RINTA 200 kR
Rin1B 2000 Kk
Rin2A 2000 kQ2
2000 k&2
“H"-Level Output Voltage —0.2 v
“L.""-Level Qutput Voltage 33 Vggo+0.2 v
"H"-Level Qutput Voltage : “"OH ~ ] -0.2 v
“L"-Lavel Output Voltage Sta-REEV, '05;"41!1\ com1 Vg5210.2 v
"H"-Level Qutput Voltage %V IQH#:-—ZBO,UA ALM, LIGHT -0.65 v
**L"-Lavel Qutput Voltage V§S140.65 v
“H"-Level Output Voltags -0.2 vV
“L*".Levet Output Noltage i Ah Ve i f Vgg1+0.2 v
' : -4, 0A1—4 i/0B1— 4
{l(ﬂ'N -4, 1/0B1~4: Output mads)
53§1=-1 36V, C1=C2=0.1uF, -25 Vv
Dpg=32.768kHz, Fig. 2
"Vg51=—1.55V, standard watch/clock operation 2.0 DA
C1=02=0.1u4F, Co=Cg=20pF, C1=25k§2, Fig. 2
'stt] Co=Cg=20pF, C1=26k{}, Fig, 3 1.35 v
; anowl Co=Cg=20pF, Cl=25k}, Fig. 2 1.30 1.65 v
Osc\iﬂaﬁbq StartTime “tstt Co=Cg=20pF, CI=25k(2, Vg51=—1.36VY, Fig. 3 10 sec
Oscillatlon t‘\mectlon 10P External pin B 10 12 pF
Capacitance 20pP OSCOUT 16 20 24 pF

Ne. 131B-7/20



LCB850

Operation from Li Battery [Static]

Absolute Maximum Ratings at Te=26+2°C, Vpp=0V unit
Maximum Supply Voltage Vsg1  VBAKk=VYss1 or Vg572 —-4,0t0 10.3 v
V852  V352=VS53. VBAK=VSST or V552 —4.0t0 +0.3 v

Maximum Input Voltage ViN1  19P, OSCIN, TESTI/O v
ViNg  S1—4, M1—4, INT, I/OA1—4, 1/OB1--4, v

TESTA{I/OA1-4, 1/0B1—4; Inpu{ mode}
Maximum Qutput Voltage VouTi1 TESTIO, CUP2, OSCOUT
VouT? SEGOUT, COM1T, CUPY, ALARM, LIGHT,
P1-4,1/0A1-4, |/081—4
{I/0A1—-4, I/OB1—4; Output mode)
Operating Temperature Topg
Storage Teraperature Tsty

Allowsble Operating Conditions at Ta=2512°C, Vpp=0v
Supply Voltege VBAK
Ves2  Vss2=Vss3
“H'*-Leval Input Voltaga VIH S1-4, M1—4, 1/0A1-4, 1/0B1E4, INT
{I/OA1-4, 1/0B1—4: Input s
i)

"L"-Level Input Voltage ViIL " Vggo+0.4 v
Operating Freguency fopy Ta=—20 to +65°C 33 kHz
Electrical Characteristics at Ta=25+2°C, Vpp=0V max  unit
Input Resistance RintA Vss2=—29V, V| 200 k&2
RINIB VS52=—2.9V F"levelpull-in'dh 2000 k0
RIN2A VSS525-2.8¥ V| =\ - 2000 k&
INT pull
RiN28 VSS52= 2000 k&
INT |
*H"-avel Qutput Voltage v, v
“L"-Level Qutput Voltage Vggpt+0.2 v
M- Lavel Dutput Voltage - | h —0.2 v
“L-Level Qutput Voltage 2OV QL - 4uA, _QOMI Vggo+0.2 v
*H""-Level Output Voltage OH=*§50HA ALM —-0.65 v
“L."-Level Output Voltage ) V552+0.66 v
“H*-Lavel Qutput Voltage -0.4 v
“’L"-Level Output Volts Vgg210.4 v
. [/OBY-4: Qutput mode)
.4\!, IoH=—180uA, LIGHT -15 v
'O1s V52 —-2.4V, 1o =150uA, LIGHT Vgego+l 5 v
Uutput Voltdg 551 M562=—2.9V, C1=C2=0.1uF, 135 Vv
thalver) f6pg=32 768k Hz, Fig. 5
Current{ FVege=—2.9V, standard watch/clock operation, 1.0 HA
Ci1=C2=0.1uF, Co=Cg=20pF, CI=25k{}, Fig. b
050|I|ahQ ‘Start 4 - Vgg1=Vgg?, Co=Cq=20pF, Ci=26k{1, Fig. & 1.35 A
Osmllatton Hi QTEM{ lt VhoLD|VSS17V552/2, Co=Cy=20pF, Ci=2bk{}, Fig.5 2.0 36 Y
Oscillation Start Tirﬁa stt Vgg1=Vgg=—2.9V, Co=Cg=20pF, CI=25k{}, Fig. 6 10 sec
Oscillation Corractisn 10P External pin a 10 12 pF
Capacitance *‘f“ 0p OsScOouUT 16 20 24 pF

Noe. 1318-8/20
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Operation from EXT-V [Static]
Absotute Maximum Ratings at Ta=2512°C, Vpp=0V unit
Maximum Supply Voltage  Vs52  V§52=V§53=VS§1 —-4.0 to +0.3 v
Maximum Input Voltage VinN1  10P, OSCIN Vssz-n 3103 v
ViN2  S1—4, M1—4, INT, I/OA1-4, 1/OB1-4, :
TESTA (I/OA1—4, YOB1—-4: Input mode)
Maximum Quiput Voltage  VouT1 TEST CUP2, OSCOUT
VouTz SEGOUT, COM1, CUP1, ALARM,
LIGHT, P14, 1/0AT-4, 1/0B1-4
{1/0A1-4, 1/OB1-4: Qutput modas)

QOperating Temparature Topg
Storags Temparature Tstg

Allowable Operating Conditions at Ta=2512°C, Vpp=0v
Supply Voltage V5s2  Vgs1=V582=V553
“*H"-Lavel input Voltage VIH S$1—-4, M1-4, |/0AT-4, 1/OB1
{1/0A1-4, IfOB1-—4: Input
“L"-Level Input Vaoltage ViL
Operating Frequency foppi
fopy2

Electrical Characteristics at Te=2512°C, Vpp=0V typ max  unit

Input Resistance RIN1A 200 k§}
RIN1B 2000 k§2
RinzA 2000 kil
RinzB 200 2000 k2
"*H-Level Qutput Voltage -1 =023 v
“L"-Level Output Voltage Vg52+0.3 Vggo+t v
"“H*"-Lavel Output Voltage -1 0.3 v
*H"-Leavel Output Voltage -06 -0.2 v
“1."-Level Output Voltage Vgg2+0.3 Vgga+1 v
“H"-Lavel Qutput Voltage \.Segment lggg;"t PDri; -t -03 v
3] Pad Nos, 64 to 66
L"-Level Qutput Volta QIP64 pin Nos. V552+0.3 Vggo+] v
; 34 to 36 {Output port b
“"H*-Level Output Vgit Segment ‘yode ! -1 403 v
Pad Nos. 40 to 43
"L Level Qutput' Violtage 45, 47 to 63 V552+0.3 VE§2+1 v
QIP64 pin Nos. 11 t0 13 )
“H"-Level Output Volt Each segment 1T 02 Vv
“L"-Lay a\@utpu\t Vgga+0.2 v
m Vgge=—2.4V, IgH=—4uA, COM1 -0.2 \'}
AL(7) Vssz=—2.4V, Ig=4uA, COM1 Vggo10.2 v
gg  Vggo=—2.8V, C1=C2=0.1uF -1.35 v
fopy=32.768Bk Hz
Current Dissipation Bppf  Vgg2=—2.9V, HALT mode, C1=C2=0.1uF, 5 UA
o Co=Cg=20pF, C1=25%}, fopg=32.768kHz, Fig. 5
Oscillation Start Voltdge IVgetl Same a3 above Fig. 6 2.2 v
Oscillation Hold Voltags WVyoLp! Same &s above Fig. 6 2.0 3.6 v
Oscillation Start Time tstt Vggo=--2.9V, C1=C2=0.1uF, Co=Cg=20pF, 10 sec
Cl=25kl, fopg=32.768kHz, Fig. 6
Oscillation Correction 10p Vg52=—2.9V, External pin 8 10 12 pF
Capacitance 20p Vggo=—-2.9V, OSCOUT 16 20 24 pF

No. 1318-8/20
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Opaeration from Ag Battery [1/2 Bias, 1/2 Duty|

Absolute Maximum Ratings at Ta=25ﬂ:2°C, VpD=0v unit
MaxImum Supply Voltage  Vgg1 —-4.0 to +H0.3 v
Vgg?  Vgga=Vsggs —40t0+0.3 v

Maximum Input Voitage ViNl 814, M1-4, I/OA1-4, 1/OB1--4, Vssg\—w@ to 0.3 v

10P, OSCIN, INT, TESTA
{1/0A1—-4, |/OB1-4: Input mode)
Maximum Output Voltage  VouT1 TEST, CUPZ, DSCOUT, ALARM, LIGHT,
{/0A1-4, [/OB1—4,P1-4
{1/0A1—4, |/OB1—4: Qutput mode)
VouyT? SEGOUT, COM1, COMZ, CUPt
Operating Temperature Topg
Storage Temperature Tstg

Allowable Oparating Conditions at Ta~25+2°C, Vpp=0V

Supply Voltage Vs v
Vss2  Vss2=Vss3 v
*’H”-Level Input Veltage VIH S1-4, M1-4, If0A1—~4 IJ’G_l v
“LL"-Level Input Voltage VIL " v
Operating Frequency fopg To=—20 to +65°C kHz
Elactrical Characteristics at Ta=25+2°C, Vpp=0V unit
Input Resistence RiN1A VS51=-~156BV, k&2
YL -level hol
RiNt1B kil
RinzA k§2
RinNze 200 2000 kD2
"H'.Level Output Voltaga VOH1 -0.2 v
“L"-Level Output Voltage Vg52+0.2 v
*H*"-Leval Output Voltage -0.2 Vv
**M™-Level Qutput Voltage Vgg1-0.2 Vgs5140.2 v
*'L"-Lavel Output Voltage 'b-4,uA COM1, COM2 Vgg2+0.2 Vv
*H’"-Levet Qutput Voltage =3, 35V ‘1.|.|=—250,uA ALM LIGHT -0.65 v
“."-Level Output Voltagé {\u—‘l 35&9" 10|_-=250pA ALM, LIGHT Vg51+0.65 v
“H*".Leval Output Voltdgs 14 \_4551 =—1 5w IgH=—20uA, -0.2 v
g, I:’.M -4, I,*'OB1—4
“L".Level Outpyt Yolta 165V, lo|_=2011A Vggi40.2 \
: I;’OAT 4, 1/0B1-4
Hioat-a, h’()B1-~4 Output mods)
\fss1=—~1 asv, C1=C2=01uF, -26 v
fopg=32,76BkHz, Fig. 2
Vgg1=—1.6bV, standard watch/clock oparation 20 HA
C1=C2=0.1uF, Co=Cyg=20pF, Cl=26kS2, Fig. 2
st Co=Cg=20pF, CI=26k{}, Fig. 3 1.35 v
Vo L 1Co=Cg=20pF, CI=25kS2, Fig. 2 1.30 1.65 v
Oscillatlonﬁtan Tlrne tstt Co=Cg=20pF, CI=2Bk{2, Vgg1=—1.36V, Fig. 3 10 sec
Oscillation Co?racﬁan ; 10P Extarnal pin 8 10 12 pF
Capacitanca 20P oscouTt 16 20 24 pF

No, 1318-10/20
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Opsration from Li Battery [1/2 Bias, 1/2 Duty]
Absalute Maximum Ratings at Ta=2522°C, Vpp=0V
Maximum Supply Voltage Vg5t  VBAX=V5S] or Vggo
Vss2  Vss7=V553, VBAK=VSS] or V§s2
Maximum [nput Voltage Vint  10P, OSCIN
VINZ 514, MT—4, INT, I/0A1-4 1/0B1-4,
TESTA (1/0A1—-4, 1/0B1—4: Input maode)
Maximum Qutput Volitage  VouyT1 TEST, CUP2, OSCOUT
YouT? SEGOUT, COM1T, COM2, CUP1, ALARM,
LIGHT, P14, 1/Oa1-4, 1/0Bt—4
{1/0OA1-4, 1/OB1—4: Qutput mode}
Operating Temperature Topg
Storage Temperature Tstg

Aljowable Operating Conditions at Tea=2532°C, Vpp=0V
Supply Voltege VBAK
V§s2  Vs§s52=Vss3 ;
“H"-Level Input Valtage VIH  S1-4, M1-4, I/0A1-4, /0814, |
(1/0a1-4, 1/0B1—-4: In
L*-Lavel Input Voltage ViL “
Operating Frequency fopg  Ta=—20 to +65°C

Electricel Characteristics st Ta=2512°C, Vpp=0V
Input Resistance RIN1A V552=—2 9V

RinNiB
Rin2A

Rin2B

*H"-Level Qutput Voltage
*L"-Level Qutput Voltage
"H"-Level Output Voltage
"M"'-Level Qutput Voltage

unit
—4,0 to +H}.3
=40 to +0.3

Ll s

30104105 °C

unit

v

Y

0 v
Vs5240.4 vV
33 kHz

typ max  unit

200 k&2

2000 k&2

2000 k&2

200 2000 k2

—0.2 v
Vggo+0.2 v

~0.2 v
Vg52/2-0.2 Vggy/240.2 v

"L-Level Qutput Voltage Vggo+0.2 v
"H".Level Qutput Volt —-0.65 v
"L*-Level Qutput Volt Vggo+0.65 v
“H"-Level Output Volt; -0.4 v
ngiﬂ—2 v, |0H~40uA Vggo+0.4 v
11’0&1—4 /0814, P1--4
ALOA1=-4, 1/OB1-4: Output mode}
Aggo=—2.9V, IoH=--150uA, LIGHT -5 V'
Vggo=—29V, o =150uA, LIGHT Vgyo+15 V'
Vggy=—2.8V, C1=C2=0.14F, -1.35 \;
fopg=32.768kHz, Fig. b
Vgga=—2.9V, standard watch/clock operation 1.0 LA
C1=C2=0.1uF, Co=Cg=20pF, CI=25k%2, Fig. b
Werth  Vsg81=Vg52, Co=Cag=20pF, Ci=26k&l, Fig. & 1.36 \'
IWHOLDIVgg1=Vgg2/2, Co=Cg=20pF, CI=26k3, Fig.6 2.6 36 v
Oscillation Start Tinie tstt Vgg1=Vggo=-2.9V, Co=Cg=20pF, CI1=25k1}, Fig. 6 10 sec
Oscillation Correction 0P Extarnal pin B 10 12 pF
Capacitance 20p OSCOoUT 16 20 24 pF

Mo, 1318-11/20
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Operation from EXT-V [1/2 Blas, 1/2 Duty]

Absolute Maximum Ratings at Te=26+2°C, Vpp=0V unit
Maximum Supply Voltage  Vggq —4.0 1o +0.3 v
Vssz2  Vss2=Vs53 ~—40t0+03 Vv

Maximum Input Voltage Vint  10P, OSCIN i v
VinNz  §1-4, M1-4, INT, 1/OA1-4, I/OB1-4, v

TESTA (I/0A1—4, |/OB1—4: Input mode)
Maximum Qutput Voltage VpuT1 TEST, CUPZ, OSCOUT
VouT2 SEGOUT, COM1, COM2, CUP1, ALARM,
LIGHT, P1—4, 1/OA1—-4, 1/0B1—4
{1/0A1-4, 1/0B1-4: Output mode)
Operating Temperatura Topg
Storage Temperature Tstg

Allowable Oparating Conditions at Ta=2512°C, Vpp=0V

Supply Voltags Vgs1

Vss2
“H"-Levsl Input Voltage ViH

Vs$2=Vs553

“L"-Level Input Voltage ViL

Operating Frequency fopg!
fopg2
Electrical Characteristics st Ta=25£2°C, Vpp=0V
Input Resistance RINTA VS527-2.9V, N
“L"-level hok
Rinte 200 2000 k&
200 2000 k&2
200 2000 k@
""H"-Level Output Voltage ~1 -0.3 v
**-Level Qutput Voltage Vs52+0.3 Vgg+l Vv
"H""-Level Output Voltage —~1 0.3 v
"H*"-Level Qutput Voltage = -08 -0.2 v
“L"-Level Qutput Voltage i’, |0iL AmA, l!O ports, port P, Vg55210.3 vgga+1 v
“H"-Leve! Output Voltag Sagment 12;’;‘;”‘ port -1 —03 v
Pad Nos. 64 to 66
“*L"-Level Qutput Vol QIP64 pin Nos. Vss210.3 Vs52+1 v
i 341036
“H"-Level Output Vo Segment (uiEut POTY -1 03 v
) Pad Nos, 40 to 43
L"-Level Outplit'Voltas 45, 47 10 63 Vs52+0.3 Vgg2+1 v
' . QiP84 pin Nos. 11 1013
Each segment -0.2 A
Vggp+D.2 v
£ 10L=0.4,uA
YOR(7) Vss2=—2.4V, IgH=—49uA, COM 1-2 -0.2 v
oM Vs552=—2.4V, loH=—4A, Vg52/2-0.2  Vsg52/2+0.2 v
lg=4uA, COM 1-2
VoL{7) Vss2=—24V, Igp=4uA, COM 1-2 Vggp+0.2 v
Vgg1  Vsg2=—2.9V, C1=C2=0,1pF, fopg=32.768kHz —1.356 v
llppl  Vs52=—2.9V, HALT mods, C1=C2=0.1uF, 7] uA
Co=Cg=20pF, Cl=26k{2, fopg=32.768kHz, Fig. &
Oscillation Start Voltage Vst Same as shove Fig. 6 2.2 \'
Oscillation Hold Volage Whorol Same as above Fig. & 20 3.6 v
Oscillation Start Time tstt Vggo=-2.9V C1=C2=0,1uF, Co=Cg=20pF, 10 sac
CI=25k82, fopg=32.768kHz, Fig. B
Oscillation Correction 10p Vgga=—2.9V, External pin 8 10 12 pF
Capacitance 20p Vgg2=-2 9V, OSCOUT i6 20 24 pF
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Qperation from Ag Battery [1/2 Bias, 1/3 Duty|

Absolute Maximum Ratings at Ta=2512°C, Vop=0v unit
Maximum Supply Voltage  Vggq —4.0t040.3 v
Vgs2  Vss2=Vss3 _,_—4 0 to +0.3 v

Maxtmum Input Voltags VinNtg  S1-4,M1-4, I/OAT-4, 1/OB1-4,
10P, OSCIN, INT, TESTA
{1/0A1—4, IJOB1-4: Input mods)
Maximum Qutput Voltage  VouT1 TEST, CUPZ, OSCOUT, ALARM, LIGHT,
1f0A1-4, 1JOB1—-4, P1-4
{(1/0A1—4,1/0B1-4: Output mode)
VouT2 SEGOUT, COM1, COM2, COM3, CUP1
Operating Temperature Topg
Storage Temperature Tsty

Allowsble Oparating Condltions at Ta=2512°C, Vpp=0V
Supply Voltage Vg
Vgs2  Vs52-Vss3
"H"-Leval Input Yoltage ViIH  S1-4,M1-4,1/0A1-4, I/
{I/OA1 -4, 1/OB1—4: Inpiit
L"-Level input Voltage ViL . '
Operating Frequency fopy Ta=—20 to +65°C

Electrlcal Characteristics at Te=2512°C, Vpp=0V unit
Input Resistance Rin1A k
RiN1B k§2

Rin2A 2000 k&2

RiN2B 2000 k@2

“H"-Lavel Output Voltage v
~L"-Lavel Qutput Voltage Vgg2+0.2 \
*H*-Leve!l Qutput Voltaga Y
M’ -Level Qutput Voltage Vgg1+0.2 v
"L."-Lavel Qutput Volta Vi Vg50+0.2 v
"H"-Level Output Voltat BV IgH=—260uA, ALM, LIGHT —-0.65 v
“L"-Level Qutput Vqﬁaﬁe ! WS BV, 10 =250uA, ALM, LIGHT Vg551+0.65 v
"H".Level Output Yolags HEY, IOH-—2UJJA -0.2 \

Vg8 =—1 55V loL= 20uA Vgg110.2 v
pi—4, 1/0A1~4, 1/OB1—4

I!DA1—4 1/0B1—4: Output mode)

Vgg1=—1.36V, C1=C2=0,1uF, -2.5 v
fopg=32.768kHz, Fig. 2

Vgg1=—1.65V, standard watch/clock operation, 20 iz
: C1=02=0.14F, Co=Cg=20pF, C1=25k {3, Fig. 2

Wen!  Co=Cg=20pF, C1=26k2, Fig. 3 1.35 v
VhoLp! Co=Cg=20pF, Cl=25k12, Fig. 2 1.30 166 Vv

n‘S;grt
Osclllation i'ipi?i

Oscillation Start ind &ty Go=Cg=20pF, C1=25k§2, Vs51=—1.36Y, Fig. 3 10 sec
Osctllation Correcﬁnu' 10P External pin 8 10 12 pF
Capacitance 20P OsCouUT 16 20 24 pF
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Operation from Li Battery {1/2 Blas, 1/3 Duty]

Absolute Maximum Ratings at Te=262°C, Vpp=0V

Maximum Supply Voltage

Maximum Input Voltage

Maximum CQutput Voltage

Operating Temperature
Storage Tempaiature

Allowabla Operating Conditions at Ta=2512°C, Vpp=0V

Supply Voltage
“H'-Level Input Voltage

“L"-Level Input Voltage
Operating Frequency

Electrical Characteristics at Ta=2512°C, Vpp=0v

Input Resistance

“H*-Level Qutput Voltage
“L."-Level Qutput Voltage
“H"-Lavel OQutput Voltage
"M”-Lavel Qutput Voltage

“L."-Level Qutput Voltage ¢

“H"-Level Dutput Voltags
“L."-Lavel Qutput Volta‘__l__

Osmllaﬁqn “Start Rlolmg'e
Oscillation ”qu\id‘- o\ngé'
Osciltation Start’ TU[PB
Qscillation Correction
Capacitance

unit
Vss1  VBAK=VSS! or V§§2 —401t0+0.3 Vv
Vss2  V§s2=V583, VBAK=VSS] or Vgs2 —4.0 to 40.3 v
ViN1  10P, OSCIN, TESTI/O Va,zw,—u 31003 v
VINZ S1—-4, M1—4, INT, I/0A1—4, 1/OB1-4, : v

TESTA (I/0A1—4, I/OB1—4: Input mode)
VouT1 TEST, CUP2, OSCOUT
VouTz SEGOUT, COM1, COMZ2, COM3, CUP1, ALARR
LIGHT, P14, I/OA1-4, |/OB1-4
{I/OA1—4, 1/OB1—-4: Qutput made)

<

Topg
Tsty

VBAK v
V552 Vssz Vsss v
VIH v
VIL v
fopg 33 kHz
max Ut
RiN1A 200  kQ
RiN1B 2000 k§2
RiNzA 2000 k&
2000 kO
v
Vgga+H).2 v
v
Vg52/240.2 v
Vgg2+0.2 v
-0.65 v
/: Vggo+0.65 v
|0H —4UuA ~0.4 v

4 1/OB1 -4, P14

. (/OATE4, I/OB1—4: Qutput mode)

Vg8g=—~2.9V, IOH=40pA, V552+0.4 Y

1;*@1-4 HOB1-4, P14

1OA1—4, 1/0B1—4: Output mode}

V5527—2.9V, I0H=—150uA, LIGHT -15 v
{5 Vss2=-29V, IoL=150pA, LIGHT V552415 Y
Vgg2=-2.9V, C1=C2=0,14F, -1.35 v

fopg=32.768BkHz, Fig. &6
Vgs2=-2.9V, standard watch/clock operation 1.0 It
€1=02=0,1uF, Co=Cg=20pF, CI=25k{2, Fig. 5

Vgs51=Vsg2, Co=Cq=20pF, C1=25k{}, Fig. & 1.35 v
WHoLD1Vgg1=Vggo/2, Co=Cg=20pF, CI=26k{2, Fig.5 2.6 3.6 v
teit Vgg1=Vggo=—2.9V, Co=Cg=20pF, CI=26k{}, Fig. 6 10 Sac
10P External pin 8 10 12 pF
20P oscouT 16 20 24 pF
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Operation from EXT-V [1/2 Blas, 1/3 Duty]
Absolute Maximum Ratings at Te=25+2°C, Vpp=0V
Maximum Supply Voltage Vg5

V852  V§82-Vss3
Maximum Input Voltage VN1 10P, OSCIN
VinNZ 514, M1-4, INT, )//OA1-4, |/OB1-4,

TESTA {I/OA1-4, 1/0B1-4: Input mods)

Maximum Qutput Voltage  VoyT] TEST, CUPZ, OSCOUT

VOuT2 SEGOUT, COM1, COM2, COM3, CUP1 Amﬁw

LIGHT, P1-4,1/0A1-4, 1/OB1-4
{I/OA1-4, 1/0B1—4: Output moda)

Operating Temperature Topg
Storage Temperature Tsty
Allowable Operating Conditions at Ta=25:2"C, Vpp=0V
Supply Voltage Vg5
Vgs2  Vss2=Vss3

“H*"-Lovel Input Voltage ViH 514, M1-4, [JOA1-4, h'q

{1/0A1—-4, 1/0B1—-4: Inpyt mode)

“L"-Level Input Voltage ViL " _
Operating Frequency fopgl Ta=—20to +70° G, ngg;«*
fopg2 Ta=—20 to +70°C, Vggz=—2.3

Electrical Characteristics at Ta=26+2°C, Vpp=0V
Input Resistance Rin1a V352=——2.9V

RiN1B
RinzA

Rinza

"H"-Level Qutput Voltage
'L"-Level Output Voltage
H"-Leval Qutput Voltage
“H"-Leval Output Voltage
“L"-Level Qutput Voltage ¥ {
“H*.Level Output Voltage &V Sagment {Output port)
Pad Nos. 64 to 66
QIPG4 pin Nos.

34 to 36

Segment tg'luc:g:t port)
Pad Nos. 40 to 43

45, 47 10 63

QIP64 pin Nos. 11 to 33

Each segment

“L"-1Level Output Volt

*H. Level Output Wl‘t\agﬁ

VOH(7) Vssz——z 4V, Ig4=—4uA, COM 1-3
SVoM  V§52=—2.4V, IgH=—4uA,

gL =4unA, COM 13

VOL(7) V§s2=—2.4V, loL=41A, COM 1-3

Vgg2/2-0.2

unit

~4.0 to +0.3
-—40to+03

Lo L o

typ max  unit

200 k&

200 2000 k&2
200 2000 k@2
200 2000 k82
-t -03 A
V55210.3 Vgga+t v
-1 -0.3 v
—06 -0.2 v
Vgs2+0.3 Vggo+1 v
-1 03 v
Vega1(,3 Veso+] Vv
Vgg2+0.2 v

Vgga+0.3 Vool v
~0.2 v
—.,2 Vgg2+0.2 v

—0.2 v
Vg52/2+0.2 v

Vg52+0.2 v

Vss1

V§52=-2.8V, C1=C2=0.14F, fapg=32.768k Hz 135 v

Current Dlssrpatmq_” lippl  Vgg2=—2.9V, HALT mode, C1=C2=0.1uF, 5 HA
Co=Cg=20pF, C1=26k1}, fopg=32.768kHz, Fig. 5
Oscillation Start Voltage Wil Same as above Fig. 6 2.2 v
Oscillation Hold Voltage IVHoup! Same as above Fig. 6 2.0 36 v
Oscillation Start Time 1stt Vgga=—2 8V, C1=02=0,1uF, Co=Cg=20pF, 10 56C
Ci=26kS1, fopy=32.768kMz, Flg, 6
Osciliation Correction 0P Vggo=—2.9V, Extarnal pin 8 10 12 pF
Capacitance 20p Vggz=—2.8V, OSCOUT 16 20 24 pF
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Operation from 1.6V Ag Battary {1/3 Blas, 1/3 Buty]
Ahsoluta Masimum Ratings at Ta=2512°C, Vpp=0V

Maximum Supply Voltage Vg5
Vss2
Vss3
Maximum tnput Voltage ViNY  S1-4, Mi-4 OAT-4,1/081-4,

10P, OSCIN, INT, TESTA
{1/0A1-4, 1/OB1—4: lnput mode)
Meximum Output Voltage VouyT1 TEST, CUP2, OSCOUT, ALARM, LIGHT,
I/0A1-4, 1/OB1—4,P1-4
{1/OA1—4, 1/OB1—4: Output mode}
VouTz SEGOUT, COM1, COMZ, COM3, CUP
Topg
Tstg

Operating Temperature
Storage Temperaturs

Altowable Operating Conditions at Ta=2612°C, Vpp=0V

Supply Voltags Vgsi
Vs§s2
vVss3
"H"-Level Input Voltage VIH 514, M1-4, 1/OA1-4 K)EH*&’” :
{1/0A1-4, I/OB1-- ‘
"L"-Level lnput Voltage ViL o
Operating Frequency fopg Ta»-20to +65°‘

Elactrical Characteristics at Ta=2512°C, Vpp=0V
Input Resistance RiNtA

RiniB

Rinza

200
“H"-Level Qutput Voltage -0.2
“M1*-Lavel Output Voltage Vgg1-0.2
“M2"-Level Qutput Voltage Vg52-0.2

“L”-Leval Output Voltage
“H*-Level Qutput Voltag -0.2
Vgg51-—-0.2

aA, COM1, COM2, COM3
: * Vgs52—0.2
VS =—155V, loL=4uA, COM1, COMZ, COM3

Ngs1=—1.35V, IoH=-260uA, ALM, LIGHT -0.65
551=—1.35V, 10| =2601A, ALM, LIGHT
Vsg1=—155V, lgH=—20uA, 0.2

P1—4, I/OA1-4, I/0B1-4
{1/0Aa1—4, 1/08B1—4: Output mode)
Vgg1=—1.85V, Io_=20uA,
P1-4,1/0A1—4, 1/0B1-4
{1/OA1-4, |/JOB1—4: Qutput mode)

OQutput Voltagé Vgg1=—1.35V, C1=C2=0.1uF,

{doubler) g fopg=32.768kHz, Fig. 8
{tripler) Vss3 " *
Current Dissipstion Ilppl Vgg1=—1.6BV, standard watch/clock aperation,

C1 1o C3=0,1uF, Co=Cg=20pF, CI=26kE1, Fig. B
Oscillation Stert Voltage Vel Co=Cg=20pF, CI=25k(1,Fig. 9
Oscillation Hold Voltage WHoLp!Co=Cg=20pF, CI=26k{1, Fiy. 8 -1.30
Oscillation Start Time tett Co=Cg=20pF, CI=26k12, Vgg1=—1.36V, Fig. 9
Osclllation Correction 10P Extarnal pin 8
Capacitance 20P QscouT 18

—4.0 to +0.3
~4.0 to +0.3

typ max
200
2000
2000
2000
V§s1+0.2
V552+0.2
Vggyt0.2
Vgg1+0.2
Vggo10.2
V553+0.2
Vg5140.65
Vg51+0.2
-25
~3.76

35
1.35
1.65
10
10 12
20 24

unit

< <

<

kHz

unit
kQ

kil
ki2

3¢

< -

<

L g -

sec
pF
pF
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Operation from Li Battery [1/3 Blas, 1/3 Duty]
Absolute Maximum Hatings at Ta=2612°C, Vpp=0V
Maximum Supply Voltage  Vgg1  VBaAk=Vsst or Vgg2
Vss2  VBAK=VSS1 or Vss2
V§sa  VBAK=VSS? or Vsg2
Maximum Input Voltage VINt  10P, OSCIN
VIN2 814, M1—4, INT, /OA1-4, I/OB1-4,
TESTA (I/OA1-4, 1/OB1-4: Input mode)
Maximum Qutput Voltage VouyTq TEST, QSCOUT
VouT2 ALARM, LIGHT, P1-4, I/0A1-4,
1/OB1—4, CUP2
{1/0A1-4, I/OB1—-4: Qutput mode}
VouT3 SEGOUT, COM1, COMZ, COM3, C\
Operating Temperature Topg ’
Storage Temperature Tstg

Allowable Operating Conditions at Ta=26+2°C, Vpp=0V
Supply Voltage VBAK
Vss2  Vgs2=Vss3
Vss3  Vss3vVgsatVssy
"“H"-Level Input Voltage ViIH S1-4, M1-4, 1/0A4

HL " Level Input Voltags ViL
Operating Frequency fopy

min
Input Resistance 10
200
200
200
“H*- Level Qutput Voltage \ H*#U. -0.2
“M1""-Level Output Voltage S\NOM -1V 557" OH 0. Vg52/2-0.2
“M2""-Level Output Voltdgs Vom ' Vggo-0.2

“L*.Level Output Volfage
""H*"-Level Qutput Voltage
“M1""-Level Output Voltag

552=~2.9V, lgL=4A,COM1,COM2,COM3
V552=—2.4V, |0 =260MA, ALM

1/OA1-4, 1/0B1—4, P1--4
(1/OA1-4, 1/OB1—4: Output mods)
Vg52=—-2.9V, IQH=40uA,
I/OAT-4, 1/0B1-4, P1-4
{I/OA1—4, |/OB1—4: Output mode}

“L"-Lavel Out;;ﬁtv--\y_ﬁtfltage VOLE Vsg52=—2.9V, InL=150uA, LIGHT

Output Voltage Vgg1  Vss2=—2.9V, C1 to C4=0.1uF,

{halver) fopg=32.768kHz, Fig, 1

{tripler) Vgg3

Currant Dissipation lipp!  Vgg2=—2.8V, standard watch/clock oparation

C1 to C4=0.1uF, Co=Cg=20pF, Ci=28k}, Fig. 11
Oscillation Start Voltage Wail  Vg51=Vs552, Co=Cg=20pF, CI=25k{2 Fig. 12

ﬁV. lgH=—4uA, COM1,COM2,CO0M3 -0.2
9V, IoH=—4pA, Vgg2/2+0.2

" [ Vssz_-_o‘z
Ngga=—2.4V, |oH=—250uA, ALM —0,65

Vgg2=—-2.8V, loH=—40uA, 0.4

U Lavel 63,{[;‘}1}' " am VOHB Vsszz__z_g'v' 10H'—=——-—<150HA, LIGHT —15

2000
2000

2000

Vgg/240.2

Vg5240.2
Vs553+0.2

Vg5/2+).2

Vggo+0.2
V553+0.2

Vgg52+0.66

V52404

Vgga+th
—1.35

—4.1
2.0

1.35

Continued on naxt page.
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Continued from praceding pags.

Qscillation Hold Voltage
QOscillation Start Time
Qscillation Corraction
Capacitance

Operation from EXT-V [1/3 Bias, 1/3 Duty]
Absolute Maximum Ratings at Te=2612°C, Vpp=0V

Maximum Supply Voltage

Maximum Input Voltage

Maximum Qutput Voltage

Operating Temperature
Storage Temperature

Allowable Operating Conditions at Ta=26:2°C, Vpp=0

VouT3 SEGOUT com: comﬁ {ZOM&;
Topg
Tsty

min  typ max unit

VHOLDIVgs1=Vgg2/2, Co=Cg=20pF, CI=26kS), Fig. 11 2.6 36 v
tstt V§81=V552=—2.9V, Co=Cg=20pF, CI=26k§2, Fig. 12 10 sec
10P External pin 8 10 12 pF

20pP oscouT 16 20 24 pF

Vgs9

Vss2

Vss3

Vint  10P, OSCIN

Vinz S1-4,M1-4,INT, VOA1-4, |/OB
TESTA (I/OA1-4,i/0B1-4: In

VouT1 TEST, OSCOUT

VouT2 ALARM, LIGHT, P1-4
HOA1--4, 1/0B1—4, CUP

- <

553-0.3t0 0.3 v
—20 to 470
=30to+125

a0

typ max  unit

Supply Voltage Vgs1 -1.3 v
vss2 \ ~2.0 v
Ves3  VssawVSsatvsgioty, o : -39 Vv
“H"-Laval Input Voltage VIH f— 4(§L§§A~1‘r A, . 0 V
“L"-Level input Voltage ViL 0.7vgs2 v
Operating Frequancy 33 kHz
66 kHz
Electrical Characteristics at Ta=2512'b V{) N i typ max  unit
Input Resistance { & 2.9 10 200 k&
Jevel pull-intr., *1, Fig. 10 200 2000 kD
IV A11L=Vss2, INT 200 2000 k&
200 2000 k&2
-1 -03 v
Vggo+0.3 Vggotl v
-1 -03 v
-06 -02 v
g Vegr=—2. 4V foL=0.1mA, I!O ports, port P, Vs5240.3 Vggo+l v
(4) Ves2=-2.4V, {Segment (Outputpory -1 -03 v
IoH=—10pA Pad Nos. 64 to 66
OL(g) Vss2=—2.4V, [QIP64 pin Nos. Vg552+0.3 Vgga+1 v
lop =50uA 34 10 36
VOH(B)} Vas2=—2.4V, |Segment iﬁ':,},f;“‘ porty ) -1 03 v
loH=—5uA Pad Nos. 40 to 43
VoL(s) Vesz=—2.4V, (45,4706 Vgg2+0.3 Vggp+l v
IQL=20uA QIP64 pin Nos. 11 to 33
"H”-Lavel Qutput Voltage VQpH{B) Vs52=—2.4V, |Each segmant -0.2 v
1oH=—0.4uA
“M"'-Level Qutput Voltage Vom1-1Vssz=—2.4V, V552/2-0.2  Vg52/2+0.2 \
IgH=—0.4uA
Vomi-2/loL=0.4uA Vgg2—0.2 Vsg2+0.2 v
“L-Level Qutput Voltage VoL {6) V5g=—2.4V, Vg53+0.2 v
loL=0.4uA Continued on next paga,
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Gontinued from preceding page.

"H"-Level Qutput Voltage VQH{7) Vs52=—2.4V, -0.2 v
IQH=—4uA
“M"-Level Qutput Voltage Vom2-1[Vssa=—24V) | COM 1-3 V552/2—02  Vg§3/240.2 \Y
loH=—~4uA
Vom2-2(10L=4uA J V552—-0.2
“L"-Level Output Voltage VoL (7] Vs52=—2.4V, I =4uA
Owtput Voltage Vg1 [Vss2=—2.9V, C1=C2=0.1uF,
Vgga Lfopg=32.768kHz
Current Dissipation Ilppl  Vsg2=—-2.9V, HALT mode, C1=C2=0.1uF,
Co=Cg=20pF, CI=25k{l, fopg=32.768kHz
Oscillation Start Voltags Vgt Same as abova Fi
Osclllation Hold Voltaga IVhouLp! Same as above
Oscillation Start Timse st Vggo=-29V, C1=C2=0.14F, Co=C
Cl=26kS1, fopg=32.768kHz, Fig. 6
Dscillation Correction 10P Vggp=—2.9V, External pin
Capacitance 20F Vgge=—2.8V, OSCOUT
"1 51:52:53-54-M1M2-M3-M4

Y551

Flg. 1 lnput configuration of §1-4;

Fig.2 Current gissipati
hold voitege test

tage, oscillation start
ability test circuit

Fig. 4 Input configuration of $1-4, M1-4

| #oe_L

VOO ogc in —i
CUPi
orcurz U7 oscour| T

ke

T

VeS8 vl
1

Fig. 6 Oscillation start voltage, oscillation start
time, frequency stability test circult

]

¥551

Fig. 7 Input configuration of $1-4, M1-4

J_ 1 0p, 1
¢l o WP 0 osc j 1
:% T S%u !cu*! ouT 0S¢ Uy
“L_vssz Y551
vss3  BAR

Flg. 8 Current dissipation, pscillation
hold voltage test circuit
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Flg. 8 Osclitation start voltage, oscillation start
time, frequency stability test circuit

£, 3
e

Fig. 10 Input configuration of $1-4, M1-4
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Fig. 11 Currant dissipation, oscillation
hold voltage test circuit
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