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No.1318F | LC5850

C MOS LSI
SINGLE-CHIP 4-BIT MICR&COMPUTER
Gl

equipment controller applications,
{1} Hardware featuras

« Supply voltage: 1.6V or 3.0V ityp.} {mask option)
= Veary small current dissipation:

Current at HALT moda (typ)

Cycle time
Powsr supply (nA)

(us)

1.6V {Ag battery version) 244
3V [Li battery version} 244
EXT-V varsion* 122

EXT-V version
To operate the microcomputer at a faster
mask option. {For the other two versions

+ Built-in crystal oscillator for watch/clo
« Many output pins for LCD panel d
E[_ilrg_ble LCD pafu_a_l'
1/3 bias 1/3 duty
1/2 bias 1/3 duty
1/2 bias 1/2 duty
Static
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LC5850

{2) Software features
* Powerful instruction set: 78 instructions
+ 4-level subroutine nesting {common wlth interrupt}
= Externel interrupt function
+ 16-bit divider for watch/clock
* Bullt-in 6-bit programmable timer
* HALT function
* Direct addressing type
* Single steppling of all instructions

(3) Application development tools .
For performing application development, the evaluation chip {LCEB98F/G) and
ompmeant tools are prepared. For developmant at cycle time 244usec, use
cycle time 122usec, use the LCH58DBG,
+ SDS410 system

+ EVAB10+ TB51 + display board + LC5898
By connecting to the SD5410, application development progra
is a control ROM-replaced version of the EVA410.

+ TBB1 + display board + L CE898

can be performed.

Equivalant Circuit Block Diagrem
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LC5850

Application Areas

1) Watch/clock with ealculator

2) Controller of speech synthesis LS)

3) Controller of cemera

4} Mechanical controller of VTR, radio-cassette recorder, tapa deck, etc:

6} Controller of telephone dialer, ate,

Sampla Application Circuits
{1} Typcal
battery {1/3 bias 1/3 duty)

application circult using Ag
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LC6850

Pad Assi t of L5] Chi dasadz ¥z
e ’ s¥secvcy  PPreeifecd
RABBERLES
e
CHIP SIZE 5.72mm x 4.76mm pea]
CHIP THICKNESS 480um it

PAD SIZE T20um x 120um m’;’;
e

080 0T
oM |

YEST

Pad Name and Coordinatas

Pln Es}ignment of QIPG4
Pod| b name X
___|No. L),
&00 1 vob 2707
41 2 BAK #
42 H wvssi ”
4Ny & vss2 #”
44  SIALARM OUT #
45 SLIGHT ouT
Lo 7 S4
479 B 83
4 9 t/o TEST ” ~1899
y 490 100 1/0 segment # -¢228
590 11 1/0 TEST ~2446 -2232
51 12 1/0 sefgmant| -2140 -~22¢28
52 13 140 ” -1834 ”
” ~1528 #
” -1222 ”
” -914 &
” -610 #
4 22 53 ” =304 #
” 23 54 # 2 ”
” 25| 5% # 308 #
# 26| 56 L4 614 #
# 27 57 # 920 ”
” 28| 58 ” 1226 #
# 29 59 ” 1532 ”
i 30 60 i 1838 ”
# 3 61 ” 2144 #
» 32 67 ” 2450 #
2048 13 &3 # 2707 -1382
18468 34 64 # # =1087
14688 35 45 " # -792
1508 34 646 ” # ~496
1328 37 47 COMMON3 # -15
1148 38 &8 COMMONZ ” 309
948 39 49 VvES3 »” 489
788

+ Pins 24, 56 QIf package: U8 (open)
Thp ahove pad caotdinates are such that the chip center is taken as the origin and the valugs of (X,Y)

it the coordinates of the center of each pad.

e b e o Al e VD EA el i imrrims = bl s e A ek ddis b i el AAar
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LC58560

Pin Description

QIF [ Pad | pin Name Input/ Circuit
Pin | No, Qutput Configuration
8 36| OSCIN Input
Yoo
056 IN Xp
a 38| OsC OUT Qutput ""Ic}s:
—b—aux
-~ 37| 10P - _]'—\'m
H*iop
AEE T "
R With 32 °h°w£; -
nput - g WUIILSI ysiem resot Input
47 8 | S3ICLEAR/ J
SWITCH)
46 7154 [{_
maskoptlon
$1-52,54 3
48 9 f1/0A1
49 101 I/O A2
50 11] 1/O A3
B1 121 /O A4 Input/
62 | 13| HOBI1 Qutput
63 14| 110 B2
54 16| 1/0 B3
56 16| /O B4
62 | 24| M1 et for input only.
63 26| M2 ut pin for fetching data Into RAM.
64 | 26| M3
1 27| M4
68 200 P1 Port for output only.

External intarrupt request control Input pin,

(=} power supply pin for loglc unit inside LSI,

Whan using 3.0V (Li battery version} supply, &
copacitor must be connected across BAK and
VpD. (to prevent logic unit from malfunctioning.)

Pin for output only.
Suited for outputting signal to drive transistor
for light.

44

ALARM

Qutput

p— Yoo

Pin for output only.

Used to output 4kHz and 2kHz or 4kHz and
tkHz modulation signal wlith instruction.

Also used to output non-modulation signal,

-

Meamblmirard mrv mawvd rmeas




LC5850

Continued from preceding page.

¥551 7 Y852/ V551

QIP | Pad | pin Name Input/ Circult
Pin | No. Output Configuratlon Functian
40 1|vDD {+} Powar supply pin,
39 ; 69| vss3 {—) power supply pin,
43 4 | v§52 ¢ 1.5V/3.0V selectable wi
42 3 | vsst ;
i Exre\;uss
uiltl'lk\
hoye: 3&\3-
ﬁg h {tv\k
4 30 | CUPY ing veltdge step-up (step-down)
B 31 | cUP2
10 | 39 | COMI
38 | 68| COM2 Output
37 | 67| COM3
1/2 duty | 1/ duty
Q Q
O O
: - O
Aﬂg\?natlng » *
F‘qumw 32Hz 43Hz
ossible to make frequency 2 or 4-fold by
sing PLA.,
4 64 utput pins for LCD panel segments.
35 85 | segment Cutput *  Also used as output ports with mask option.
36 | 66 (driver * When LS| system Is in resst mode, 32Hz,
64Hz, 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 panal segments,
+  Also used as output ports with mask option,
11
!
33

Taest pins (not used by user),

Backup power supply pin.
Normally, not used,

NOTE) Ag Battery
[ n_‘_t-_t“ I'_'XT.V

.
.

' W =Vgs1

W =Vss2
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Oparation from Ag Battary [Static]

Absoluta Maximum Ratings at Ta=25:2°C, Vpp=0V ' unit
Maximum Supply Voltage Vg5 -4.0 to 40.3 Ay
Vgs2  Vss2=Vss3 —40t0+03 Vv

Maximum Input Voltage ViN1  S1--4,M1-4, 1/OA1-4, I/OB1-4,
10P, OSCIN, INT, TESTA
{I/OA1-4, I/OB1—4: Input mode)

Maximum Qutput Voltage  VouTy TEST, CUP2, OSCOUT, ALARM, LIGHT,
1/0A1-4,1/0B1-4, P1—-4
(1/0A1-4 /OB1--4: Qutput mode}

VouyTtz SEGOUT, COM1, cuP1
Operating Temperature Topg
Storage Temperature Tstg

5»81}0 31003 v

Allowahle Opersting Conditions at Ta=2512°C, Vpp=0V unit

Supply Voltage Vss1 v

V§s2  V552-Vssa v

“H'*-Level Input Voltagse ViIH 51-4, M1-4, I/OA1-4, |/0B1-4, v
I/OA1-4, 1/0B1-4; Ingug

"L"-Lavel Input Voltage VIL " v

Operating Frequency fopg  Ta=—20to +65°C N ¢ kHz

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

Input Resistance RIN1A 200 kR
RINIB 2000 k&
Rinz2A 2000 kO
2000 k&2
“H"-Level Qutput Voltage v
“L.""-Level Qutput Voltage Vggo+0.2 v
“H"-Level Qutput Voltage v
“L"-Level Output Voltage Vg5210.2 v
"H"”-Level Quiput Voltage g %V l@}-\p——250,uA ALM, LIGHT -0.65 v
**L"-Lavel Output Voltage .35V9_\<1‘@*'i=250u!\, ALM, LIGHT V§S140.65  V
"“H"-Level Qutput Volta\ J ~0,2 Vv
“L-Level Qutp Vgg1+0.2 v
{l{ﬂ'ﬁﬂ -4, lfOB1~—4 Output made)
Output Voltsge .\33351=-1 38V, C1=C2=0.1uF, -25 v
apg=32.768kHz, Fig. 2
llpDf /" Vss1=—1.55V, standard watch/clock operation 2.0 LA
& ©1=C2=0.1uF, Co=Cg=20pF, CI=25kS2, Fig. 2
Wgtl Co=Cg=20pF, C1=25kS}, Fig. 3 135 Vv
“IMuorpl Co=Cg=20pF, CI1=26k{2, Fig. 2 1.30 1.65 v
stt Co=Cg=20pF, CI=25k(?, Vgg1=—1.35V, Fig. 3 10 sec
Oscillatlon i‘.’.’va ectlon 10P External pin B 10 12 pF
Capacntance' 20pP OSCOoUT 16 20 24 pF

o,

e Oy WY



LC5850

Operation from Li Battery [Static]

Maximurm Supply Voltage

Maximum Input Voltage

Absolute Maximum Ratings at Ta=28£2°C, Vpp=0V unit
Ves1  VBAK=VSSY or VSs2 -4.0t0+0.3 v
Vgs2  V582=Vss53, VBAK=VSS] or V552 ~40t0 403  V
VIN?  10P, OSCIN, TESTI/O Nk v
ViNZ?  S1-4, M1-4,INT, 1/OA1-4, 1/OB1--4, Y]

Maximum Qutput Voltage

QOperating Temperature
Storage Temperature

Allowshle Oparating Conditions at Ta=2512°C, Vhp=0v

Supply Voltege
“H’-Level Input Voltage

“L"-Level Input Voltage
Operating Frequency

Electrical Characteristics at Ta=25+2°C, Vpp=0V

Input Resistance

*'H*"-Level Qutput Voltage
“L"-Level Output Voltags
“H""-Lavel Dutput Voltage
“L"-Level Output Voltage
“H*-Level Output Voltage
“1."-Level OQutput Voltage
“H"-Lavel Qutput Valtage

“L"-Level Output Voltdy

Osmllahqn'“:'igart ¥
Osmllatton Hi hidWo 0
Oscillation Start Tima .
Oscillation Corraclltm
Capacitance

o,

e Oy WY

TESTA {1/OA1-4, 1/OB1—4: lnpu{ mode}
VouTi TESTIO, CUP2, OSCOUT
VouT? SEGOUT, COMT, CUPY, ALARM, LIGHT,
P1-4,1/0A1-4, |/0B1-4
{I/CA1—-4, I/OB1—-4: Cutput mode)
Topg
Tsty

VBAK

Vgsz  V552=Vss3

VIH  S$1-4,M1-4 |/OA1-4, /OB
{(1I/0A1-4, 1/OB1—4: Input |

VI L r

fopg  Ta=—20t0 +65°C

typ max  unit

RiINtA VSS2=—2.9V, V) 200  kQ2
“L"-level hold t
RiNtB Vs52=—-2.9V, 200 2000 kQ
RIN2A V§S25-2.9Y, 200 2000 k&
Rin2a 200 2000 k&
AR A, SE(SOUT —0.2 v
ﬁpA SEGOUT Vggzt02  V
—-0.2 V'
Vega+0.2 v
~0.65 v
Vg52+0.65 v
-0.4 '
Vgge+0.4 v
7 -15 v
Vgggr—z 4V l()|_~150,uA LIGHT Vgga+l b v
Vg§2=—2.9V, C1=02=0.1uF, ~1,35 v
fdpy=32.768k Hz, Fig. 5
Vgg=—2.9V, standard watch/clock operation, 1.0 HA
Ci1=C2=0.1uF, Co=Cg~=20pF, CI=25k{}, Fig. b
Wt Vgg1=Vgs7, Co=Cq=20pF, Ci=26k{1, Fig. & 1,35 v
YHOLD|VSS1~V$82/2, Co=Cg=20pF, Ci=25k$2, Fig.5 2.0 36 v
Vgg1=Vggo=—2.9V, Co=Cg=20pF, C1=25k%}, Fig. 6 10 sec
External pin 8 10 12 pF
20p OsCoOuUT 16 20 24 pF



LC5850

Opaeration from EXT-V [Statie]

Absolute Maximum Ratings at Ta=2512°C, Vpp=0V
Maximum Supply Voltage  Vg52  V§52=V553=VS§51
Maximurm lhput Voltage Vil 10P, OSCIN

ViNZ  S1-4,M1--4, INT, I/OA1-4, 1/OB1-4,
TESTA {I/OAT—4, /OB1-4: Input mode)
Maximum Qutput Voltage  VouT{ TEST CUP2, OSCOUT
VouT2 SEGOUT, COM1, CUP1, ALARM,
LIGHT, P14, 1/0A1—4, 1/0B1-4
(1/OA1-4, 1/OB1--4: Qutput modae)
Operating Temperature Topg
Storage Temparature Tstyg

Allowable Operating Conditions at Ta=2512°C, Vpp=0V
Supply Voltage Vss2  V§51=Vs852=Vss53
“H".Level input Voltage ViIH  $1-4,M1-4, I/OA1--4,1/0B
{1/0A1-14, 1/OB1-4: |nput
“L¥Level Input Vaoltage ViL "
Operating Frequency foppl
fopg2 Ta=—20 to +70° C v

Electrical Characteristics at Te=2512°C, Vpp=0V
Input Resistance RIN1A V§52=—2.8V, Vi
*L**-level holdtr, '
RIN1B '
RinzA

RinNzB 200

*H'"-Level Qutput Voltage -1
“1."-Level Dutput Voltage

gﬁ“)dm ;

~4.0 to +0.3
352~03t003

33
66

typ max
200

2000
2000

2000

—0.3

Vgg2+0.3 Vgga+t

“H*-Lavel Output Voltage =0, }' A, 1/O ports, port P —1 0.3
“H**-1evel Output Voltage (3 S : —-06 -0.2
“L"-Level Output Voltage V@I’ i %{, lol_—ﬁ mA, I!O ports, portP Vg52+0.3 Vgga+1
“H.LevelOutput Voltage  ¥@H{4) .V \.S‘eg ent 10“:’9"* porty -1 -0.3
Pad Nos, 84 to 66
“L"-Level Qutput Voha ¥« QIP64 pin Nos. V§52+0.3 Vgg2+1
: 34 10 36 Output port 3
"H”-Level Qutput Voft Segment ' ads ! -1 +0.3
Pad Nos. 40 to 43
45, 47 10 63 V58240.3 VE52+1
QIP64 pin Nos. 1110 13 )
Each segment 1 —-0,2
Vgg52+0.2
4 -0.2
[ L{?} Vggz=—2. 4V lQL=4uA, COM1 Vs 10.2
V552=—2.9V, C1=C2=0.1uF -1.35
i, fopg=32.768kHz
Current Dissipatia) lippé  Vs52=—2.9V, HALT mode, C1=C2=0.1uF, 5
T N Co=Cg=20pF, C1=26k{}, fopg=32,768kHz, Fig. 5
Oscillation Stert Voltdge IV gt Same as above Fig. 6 2.2
Oscillation Hold Voltage YHoLo! Same a5 above Fig. 6 20 3.6
Qscillation Start Time tstt Vg52=—2.9V, C1=C2=0.1uF, Co=Cg=20pF, 10
Cl=256k{l, topg=32.768kHz, Fig. 6
Oscillation Correction 10pP Vg52=—2.9V, Extarnal pin B 10 12
Capacitance 20p Vggo=—2.9V, QSCOUT 16 20 24

= . O
reo/ gmm r Cy WY -

k&

LA o

<

<

< <

i

< <
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Oparation from Ag Battery [1/2 Bias, 1/2 Duty]
Absolute Maximum Ratings at Ta=2512°c, VpD=0v unit
MaxImum Supply Voltage  Vgs1 —4.0 to +0.3 v
V§sz  Vss2=Vss3 —4.01t0+0.3 v
Maximum Input Veitage Vinl 814, M1-4, 1/OA1-4, 1/OB1--4, K
10P, OSCIN, INT, TESTA
{1/0A1-4, 1/OB1—4: tnput mode)
Maximum Output Voltage  VouT1 TEST, CUP2, OSCOUT, ALARM, LIGHT,
{/0A1-4, [/OB1—4,P1-4
{1/0A1—4, 1/0B1—4; Output mode)
VouT2 SEGOUT, COM1, COMZ, CUPt
Operating Temperature Topg
Storage Temperature Tstg

Allowable Opsrating Conditions at Tn-25ﬂ:2°c, Vpp=0V
Supply Voltage Vs
Vgs2  Vss2=Vss3
“H"-Level Input Voltage Vil 31—4, M1-4, I/OA1-4, I!QB‘?. 4, INg\-.
(I/OA1-4,1/081--4; Inpuf odai
“I.""-Level Input Voltage VIL "
Operating Frequency fopg Tav—20 to +65°C

Electrical Characteristics at Ta=25£2°C, Vpp=0V typ max  unit

Input Resistence RiN1A Vsg1=—1.BBV, V 200 ki
#L".lovel holgHt
RIN1B Vg51=—1.55) 2000 kSl
RiN2B 2000 kD2
"“H'-Level Output Voltaga VpH1 v
*L"-Level Output Voltage Vgga+).2 v
"H"-Laval Output Voltage -0.2 v
"M™.Level Output Voltage Vgg1-0.2 Ves1+0.2 Vv

*L*"-Level Dutput Voltage Vggo+0.2 v
**H”-Level Qutput Voltage # —0.65 v
“."-Level Output Voltags V55140.65 v
“HLavel Output Voltigs _,sf' Io|-|==—20,uA -0.2 v
c { 814, 1/0B1—4
y h"031'—-4 Output moda)
1 55V loL=20uA, Vgg+0.2 v
1/0A1—4, |fOB1-4
-4, I/OB1-4: Qutput mods)
# M§81=~1.35V, C1=C2=0.1uF, -25 v
fopg=32.768kHz, Fig. 2
Vgg1=—1.66V, standard watch/clock oparation 20 RA
- C1=C2=0.1uF, Co=Cg=20pF, Cl=26k?, Fig, 2
V! Co=Cg=20pF, CI=26k{2, Fig. 3 1.36 '
Vo Lo |Co=Cg=20pF, Cl=25k{}, Fig. 2 1.30 1.65 v
Oscillatlon“ﬁtaﬁ Tlrna " tstt Co=Cg=20pF, CI=26k{2, V551=—1.36V, Fig. 3 10 sec
Oscillation Comcﬁan 10P External pin 8 10 12 pF
Capacitance 20P 0scouT 16 20 24 pF

o,
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Opsration from Li Battery [1/2 Bias, 1/2 Duty]
Absalute Maximum Ratings at Ta=26+2°C, Vpp=0V
Maximum Supply Voltage Vsgg51 Vpax=Vsgs1 or Vg52

Ves2  Vss2=Vss3, VBAK=VSST or V52
Maximum Input Voltage ViNt  10P, OSCIN

ViNZ  $1-4, M1—4, INT, I/OA1—4, 1/OB1-4,
TESTA ()/OA1—4, 1/0B1-4: Input mode)

Maximum Output Voltage  Vouyt1 TEST, CUP2 OSCOUT

VouT2 SEGOUT, COM1, COM2, CUP1, ALARM,

LIGHT, P1-4, I/OA1-4, |/OB1—4

{I/OA1—~4, 1/OB1-4: Qutput mode}
Operating Temperature Topg
Storage Temperature Tstg

Allowable Operating Conditions at Ta=2632°C, Vpp=ovV
Supply Voltage VBAK

V8s2  V§52=Vss3
""H"-Level Input Vaoltage VIH S1-4, M1-4, 1/OA1-4, |/

L*"-Level Input Voltage ViL “
Operating Frequency fopg  Ta=—20to +65°C

Electrical Characteristics st Ta=2512°C, Vpp=0V
Input Resistance RIN1A Vsg2=—-20V, ¥

oF
.

'L level hq‘__ld'!

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

" COM1, COM2

unit
—4,0 to +3.3
—4.0 to +0.3

L g

typ max  unit

200 k&2

2000 k&2

2000 k{2

2000 kD2

v

Vg52+40.2 v

~0.2 v
Vgs2/2—-02  Vggp/2+0.2 v

"L"-Level Qutput Voltage "V Vs52+0.2 v
"H".Level Qutput Velta ? -0.65 v
L**-Level Qutput Yolt 33 . Vgg52+0.65 Vv
“H"-Level Output Vaitade  Vod Ngs2~— 8y, ~0.4 v
170A1=4 /0B 14, P1 4
“L"-Level OutpiitVoltage Vsszﬂ—z av, IOH vy Vssat04 v
1[0&1—4 /0614, P1-4
352—~2.9V, IOH=—150uA, LIGHT —-15 v
Vggo=—29V, lo =150uA, LIGHT Vggo+15 \']
Vggy=—2.8V, C1=C2=0,1u4F, —-1.35 \
fopg=32.768kHz, Fig. b
Vgg2=~2.9V, standard watch/clock operation 1.0 HA
C1=C2=0.1uF, Co=Cg=20pF, Cl=25k2, Fig.
Wil  Vsg1=Vgg52, Co=Cg=20pF, CI=2BkL}, Fig. & 1.36 v
oltay WHoLDIVgg1=Vg52/2, Co=Cyg=20pF, CI=25kS3, Fig.5 2.6 36 v
Oscillation Start Tinis’ teer  VSS1=V852=—2.9V, Co=Cg=20pF, CI=25kS2, Fig. 6 10 sec
Oscillation Correction 10P Extarnal pin B 10 12 pF
Capacitance 20p OSCOoUT 16 20 24 pF

o,
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Operation from EXT-V [1/2 Blas, 1/2 Duty]
Absolute Maximum Ratings at Te=2512°C, Vop»0V
Maximum Supply Voltage Vggq

Vss2  Vss2=Vss3
Maximum Input Voltage VinNg  10P, OSCIN

ViNz  S1-4, M1--4, INT, 1/OA1-4, 1/OB1—4,
TESTA {I/OA1—4, |/0B1—4: Input mode)

Maximum Cutput Voltage VpuT) 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)

QOperating Temparatura Topg
Storage Temperature Tstg
Allowable Oparating Conditions at Ta=2542°C, Vpp=0V
Supply Voltags Vge1
Vss2 Vsszﬁvssa

*H''-Laval Input Voltage ViH

“L"-Level Input Voltage ViL
Operating Frequency fopg1
fopg2

Elactrical Charactaristics at Te=25+2°C, Vpp=0V

Input Resistance RIN1A V§§2=—~2.8V,

“L*-lavel h
Rinig

"H"-Level Qutput Voltage
*L*-Level Qutput Voltage
""H"-Level Output Voltage
"“H"-Lavel Output Voltage
*I."-Level Qutput Voltage
“’H""-Leve! Qutput Voltage

'L**-Lavel Qutput Voltst

*'H"-Level Output Voltage

“L"-Lavel Outpu =-Volt§g§a\

Vorls) Vesa=—24V,
loL=0.4uA

“L”-LevetOUtpyt Voltdgs

D,uA I;‘O ports, port p

vV, lo¥ -0.1mA, 1/0 ports, port P,

Sagent {Output porty
Pad Nos. 64 to 66
QIP64 pin Nos.

34t0 36

Segmen t‘?nut:s:t port)
Pad Nos. 40 to 43
46,47 10 63

QIP&4 pin Nos. 11 1013
Each segment

H{7) Vss2=—2.4V, loH=—4uA, COM 1-2
OM  VS52=—2.4V, loH=—41A,
lpL=4uA, COM 1-2

—4.0 to +0.3
~—3.01t040.3

552*03!003

max

200

2000

200 2000
200 2000

-1 -0.3
Vgga+0.3 Vggo+]
-1 ~0.3
-08 -0.2
Vgg210.3 Vgge+1
-1 03
Vgg7+0.3 Vg52+1
-1 03
Vg52+0.3 Vgg2+1
—0.2

VggpH0.2

-0.2

Vgga/2—02  Vgg2/2+0.2

VoL{7) Vss2=—24V, lgp=4uA, COM 1-2 Vggo+0.2
Output Voltage. Vgg1 Vsg2=—2.9V, C1=C2=0,1uF, fopg=32.768kHz —1.35
Curront Dissipatioft, llppl  Vsg53=—2.9V, HALT mode, C1=C2«0.1uF, b
Co=Cg=20pF, Cl=26k{1, fopg=32.768kHz, Fig. &
Qscillation Start Voltage Vst Sama as shove Fig. 6 2.2
Oscillatlon Hold Voltage WroLol Same as above Fig. 6 2.0 3.6
Oscillation Start Time tstt Vggo=--2.9V, C1=C2=0,1uF, Co=Cg=20pF, 10
CI=25k2, fopg=32.768kHz, Fig. B
Oscillation Correction 10p Vggo=—2.9V, External pin 8 10 12

Y TN A 20p Vggo=—29V, OSCOUT

16 20 24

unit
A

v
v
vV

unit
k2

k2

k&2

Lo L

<

pF
pF



LC5850

Operation from Ag Battery [1/2 Bias, 1/3 Duty]

Absolute Maximum Ratings at Ta=2512°C, Vop=0v unit
Maximum Supply Voltage  Vgg1 —4.0 10 +0.3 V)
Vss2  Vss2=Vss3 —4.0 10 +0.3 v

Maxtmum Input Voltage Vigl  S1—4,Mt—4, I/0A1-4, I/OB1-4,
10P, OSCIN, INT, TESTA
{1/0A1—4, 1/OB1—4: Input mode)
Maximum Output Voltage  VouT1 TEST, CUPZ, OSCOUT, ALARM, LIGHT,
I/OA1-4, 1/0B1—4, P1—4
{1/0A1—-4,1/0B1—-4: Output mode)
VouT2 SEGOUT, COM1, COM2, COM3, CUP1
Operating Temperature Topg
Storage Temperature Tsty

Allowsble Operating Condltions at Ta=25:2°C, Vpp=0V
Supply Voltage Vgs1

V582 V§527Vss3

*H"-Level Input Yoltage VIH S$1—4,M1-4, 1/OA1-4, |/OB

"I.""-Level input Voltage ViIL .
Operating Frequency fopy Ta=—20 to +65°C

Electrical Characteristics at Ta=2512°C, VDD=0V min  typ max  unit

Input Resistance RiNTA 10 200 kQ
RintiB 200 2000 k&
Rin2a 200 2000 ki

200 2000 k2

“H"-Lavel Output Voltage v\ m ~0.2 v
*L"-Laval Qutput Voltags ‘N -1:85\ Vgg2+0.2 v
""H*-Level Output Voltage : 0 / —-0.2 v
*M*-Level Qutput Voltage 4ub, 1gL=pA, Vg51-0.2 V551+0.2 v
“'1."-Lavel Qutput Volta Vg50+0.2 v
"H"-Lavel Output Voltat kg1 3,5\{ l0|-|~—250,u:A ALM LIG HT -0.65 v
“L."-Leval Qutput Vqﬁéﬁe 3 ABV, 10 =250uA, ALM, LIGHT Vs51+0.65 v
*H.|evel Output \foﬂage <156V, IOH——2011A -0.2 v
OA1-4, 1/OB1-4
—4, 1/0B1—4: Output mods)
1=—1.658V, g =20pA, Vggy+D.2 v
1-4 1/0A1-4,1/0B1 -4
AHVOAY—4, HOB1—4: Dutput mode)
Vgg1=—1.36V, C1=C2=0.14F, 25 v
fopg=32.768kHz, Fig. 2

Vgg1=—1.66V, standard watch/clock operation, 20 fiz.y

C1=02=0.1uF, Co=Cy=20pF, Ci=26k{32, Fig. 2
IWge! Co=Cg=20pF, C1=26kS2, Fig. 3 135 Vv
Os::illatlon Hpi?i WHoLp!Co=Cg=20pF, CI=25%{2, Fig. 2 1.30 1.65 '
Oscillation Statt tott Co=Cg=20pF, CI=26k{}, Vg51=—1.36V, Fig. 3 10 sec
Osclilation Correction’ 10p External pin 8 10 12 pF
Capacitance 20p QsCauT 16 20 24 pF

o,

e Oy WY



LCh8b0

Operation from L1 Battery {1/2 Blas, 1/3 Duty]
Absolute Maximum Ratings at Te=2612°C, Vpp=0V

Maximum Supply Voltage  Vgs1  VBAK=VsSS! or Vgg2 —4.0 t0 +0.3
Vgs2  Vss52=Vss3, VBAK=VSS1 or V§s2 —4.0 10403
Maximum Input Voltage Vinl  10P, OSCIN, TESTI/O VBAK—O At0 0.3
VIN2  S1-4, M1-4, INT, /OA1-4, 1/OB1-4, 15 2"9,3 t00.3

TESTA {(1/OA1-4, 1/0B1-4: input mode)
Maximum Qutput Voltage VouT1 TEST, CUPZ, OSCOUT .
VoyTez SEGOUT, COMT, COM2, COM3, CUP1, ALAH

LIGHT, P14, 1/0A1-4, 1/OB1-4
{I/OA1-4, I/OB1-4: Qutput moda)
Operating Temparature Topg
Storaga Tempeiature Tstg

Allowabla Operating Conditions at Ta=2612°C, Vpp=0V
Supply Voltage VBAK

V552  Vs82-Vss3
“H"-Lavel Input Voltage VIH  S§1-4,M1-4, Iz‘OA1 4, Iz’ﬁBT -4

L "-Lavel Input Voltage VIL "
Operating Frequency fopg Ta=~20 10 +65°C

Elactrical Charactaristics at Ta=25612°C, Vpp=0v
Input Resistanca RiNT1A Vss‘zﬂ——:z.gv

AiN1B
RiN2A

“H*"-Level Qutput Voltage
“L."-Level Output Voltage
“H*-Level Qutput Voltage
“M"-Lavel Output Voltage  VOM

“1."-Lavel Qutput Voltage OoL2

“H"-Level Qutput Volt -0.65
“L”-Level Qutput Voltag
“H"-Lavel Qutput Voltdge —~0.4

(VoA |foa1—4 Output mode)

ngz=-2 gV, IOH=40uA,

_'Qm-d oB1-4, P14

10A1—4, 1/0B1—4; Output mode}

552=—2.9V, IoH=—160uA, LIGHT —-15
Vgga=—-2.9V, g =160uA, LIGHT

Vgg2=—2.9V, C1=C2=0.14F,

fopg=32.768kHz, Fig. &

Vggz=-—2.0V, standard watch/clock operation
€1=C2=0.1uF, Co=Cg=20pF, CI=25k{2, Fig. 5

Wetl  Vgs1=Vs52, Co=Cy=20pF, CI=26k(2, Fig. &
Oscillation Wﬁd‘ M(OLt‘as% VHoLDIVgg1=Vgga/2, Co=Cg=20pF, CI=26k{2, Fig.5 2.6

L"-Lavel Quy

QOsciliation Start'Tum; tett V551=Vgg52=—2.9V, Co=Cg=20pF, CI=25k{}, Fig. 6
Oscillation Corraction 10P External pin 8
Capacitance 20p OScouT 16

o,

e Oy WY

max
200
2000
2000
2000
Vgg2+0.2
Vs52/240.2
Vgg210.2
Vggo+0.65
V55210.4
Vggo+1.5
—1.35

1.0
1.35
3.6
10
10 12
20 24

unit

Ll i

< <

kHz

unit
k2

k&)
k2

k2

<

LR R

<o

pA

58c
pF
pF
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Operation from EXT-V [1/2 Blas, 1/3 Duty]

Absolute Maximum Ratings at Ta=2612°C, Vpp=0V unit
Maximum Supply Voltage  Vgs ~4.0t0 +0.3 v
Vss2  Vss2-Vss3 ~—40to+03 Vv

Maximum Input Voltage VN1 10P, OSCIN 5 v
Vin2  S1--4, Mi1-4, INT, /OA1—4, /OB1-4, v

TESTA {I/OA1-4, I/OB1—4: Input mode)

Maximum Qutput Voltage  VgoyT] TEST, CUPZ, OSCOUT ;
Youyrz SEGOUT, COM1, COM2, COM3, CUPY  ALA

LIGHT, P1-4,1/0A1-4, 1/OB1—-4

{I/OA1-4, 1/OB1—4; Output moda)

Operating Temperature Topyg c
Storaga Temperature Tsty °c
Allowsble Operating Conditions at Ta=2512"C, Vpp=0V mi unit
Supply Voltage Vg5 v

Vgs2  Vss2=Vss3
“H""-Level Input Voltage ViH 514, M1-4, I;’DAl
{1/0A1-4, 1/OB1—~

“L"-Level Input Voltage ViL " 0.7Vss2 v
Operating Frequency fopgl 33 kHz
fopyg2 668 kHz
Eloctrical Characteristics at Ta=2622°C VDD=0V min  typ max  unit
Input Resistance Rin1A 10 200 k&
RiniB 200 2000 k&2
200 2000 k&2
200 2000 k2
*H"-Level Output Voltage -t 03 v
"L"-Level Dutput Voltege Vsg2+0.3 Vgga+t v
*H"-Level Output Voltage 1zfﬁA, I/Q ports, portP 1 0.3 v
“H"-Leval Qutput Voltage §:ﬁyA, I/0 ports, port P 06 -0.2 v
“L"-Level Qutput Voltage 1mA, 1/Q ports, port P, Vg52+0.3 Vgs2+1 v
“H*"-Level Qutput Voltage gegmant {ggm‘“ port) -1 03 v
Pad Nos. 64 to 66
“L"-1.evel Output Volt: QIP§4 pin Nos. Vss2+0.3 Vgsat+l v
34 to 36
Segment (QuiButparty 3 Vg52+0.2 v
Pad Mos. 40 to 43
45,47 t0 63 Vg HL3 Vggo+l \'
QIP64 pin Nos, 11 to 33
Each segment ~0.2 v
—0.2 Vggz+0.2 v
lo=0.4uA
YoH(7) V552=—2.4V, IgH=—4uA, COM 1-3 —0.2 v
YoM Vs$2=—24V, IgH=—41A, Vg52/2—-02  Vg52/2+40.2 \'
IgL=4uA, COM 1--3
CVOLT) Vsse=—24V, loL=4u1A, COM 1-3 Vggz+0.2 v
Output Voitage o, Vggy Vgg3=—-2.9V, C1=C2=0.1uF, fopg=32.768k Hz -1.35 v
Current Dlssipath lippl  Vggp=—2.8V, HALT mode, C1=C2=0.1xF, 5 pA
Co=Cg=20pF, C1=26k{}, fopg=32.768kHz, Fig. 5
Oscillation Start Voltage Wttl Same as above Fig. 8 2.2 v
Oscillatlon Hold Voltaga Vool Same as above Fig. 6 2.0 36 v
Oscillation Start Time tstt Vgga=—2 9V, C1=C2=0,1uF, Co=Cg=20pF, 10 s6C
Ch=26kS2, fopg=32.768kMHz, Flg. 6
Osciliatlon Correctlon 10P Vgg2=—2.9V, Extarnal pin 8 10 12 pF
20P Vgg2=—2.8Y, OSCOUT 16 20 24 pF

e — . ‘H;
reo/ gmm r Cy WY -
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Operation from 1.5V Ag Battary {1/3 Bas, 1/3 Buty]
Absolute Maximum Ratings at Ta==2512°c, VDD=0V

Maximum Supply Voltage Vg5
Vss2
Ves3
Maximum tnput Voltage ViNt  S1-4, Mi-4 OAT-4,1/081-4,

10P, QSCIN, INT, TESTA
{1/0A1-4, 1/0B1—4; lnput mode)
Maximum Qutput Voltage VouyT1 TEST, CUP2, OSCOUT, ALARM, LIGHT,
I/0A1-4, 1/0B1—4,P1-4
{1/OAT—4, I/OB1—4: Output mode)
Vout2 SEGOUT, COM1, COM2Z, COM3, CUP1
Topg
Tstg

Operating Temperature
Storage Temperature

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

Supply Voltags V581
Vss2
Vss3
"H"-Level Input Voltage VIH 514, M1-4, /OA1-4 ﬁéB';

(1/0A1-4, 1/OB1--4:
V | L r
fopg  Ta=-20to +65°

“L"-Level Input Voltage
Operating Frequency

Elactrical Characteristics at Ta=2612°C, Vpp=0V
Input Resistancs RiNtA

H*'-Level Qutput Volitage —-0.2

M1 Loavel Output Voltage Vgg1-0.2

*M27-Leval Output Voltaga Vgg2-0.2

“L-Level Output Voltage

“H*"-Level Qutput Voltag: -0.2
Vgg1--0.2

':A,COM1.00M2,00M3
" Vg52—0.2
155V, g =4zA, COM1, COM2, COM3

Js51=—1.35V, |oH=250uA, ALM, LIGHT —0.65
N551=—1.38V, oL =260uA, ALM, LIGHT
Vsg1=-155V, IgH=—204A, —-0.2

P14, IJOA1-4, 1/0B1-4
{1/OA1—4, 1/0B1—4: Output mode)
Vgg1=—1.55V, I =20uA,
P1-4,1/0A1-4,1/0B1-4
{1/OA1-4, |/OB1-—-4: Qutput modas)

Output Voltags: Vgsa  V581=—1.35V, C1=C2=0.1uF,

{doubler) fopg=32.768kHz, Fig. 8

{tripler) Vss3 v "’

Current Dissipstion Ilppl Vgs1=—1.66V, standard watch/clock operation,
C1 to C3=0,1uF, Co=Cg=20pF, CI=26k{1, Fig. B

Oscillation Start Voltage IWge)l Co=Cg=20pF, C1=25k{1,Fig. 9

Oscillation Hold Voltage WHoLp!Co=Cg=20pF, CI=25kS1, Fig. 8 -1.30
Oscillation Start Time tett Co=Cg=20pF, CI=2bk{2, Vgg1=~1.35V, Fig. 9
Qp 10P External pin g

o 0 Oy f*’"f',(ﬁ

~4.010+03
~4010+0.3

typ max
200
2000
2000
2000
Vgg1+0.2
V552+0.2
Vggyt0.2
Vgg1+0.2
Vgg+02
Vgga+0.2
Vg5g1+0.65
Vgg1+0.2
-25
~3,75

35
1.35
1.65
10

10 12

unit

<o

unit

< o

<

kHz

unit
kQ

L3¢
k§2

k&2

< a <

<

LR i
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Operetion from Li Battery [1/3 Blas, 1/3 Duty])

Absolute Maximum Ratings at Te=26+2°C, Vpp=0V unit
Maximum Supply Voltage V351  VBAKSVSS! or vVss2 —4.01t0 40,3 v
Vss2  VBAK=VSS1 or Vgs2 _ —401t0+0.3 v

Vss3  VBAK=VSS? or VSs2 Vv

Maximum Input Voltage ViNt  10P, OSCIN \Y
VIN2 514, M1—4, INT, I/0A1-4, I/OB1-4, v

TESTA (I/OA1-4, 1/OB1~4: Input mode)
Maximum OQutput Voltage VouT1 TEST, OSCOUT
VouTtz ALARM, LIGHT, P1-4, |/OA1-4,
1/0B1-4, CUP2
{I/0A1-4, [/OB1-4: Output mode}
VouT3 SEGOUT, COM1, COM2, COM3, CUP;
Operating Temperatura Topg
Storage Temperature Tstg

Allowabile Operating Conditions at Ta=26+2°C, Vpp=0V max  unit

Supply Voltage VBAK -13 v

Vss2  Vss2-Vss3 -20 v

Vss3  Vss3Vesa+Vgs -3.9 v

“H"-Level Input Voltage VIH 51-4, M1-4, I/OA 0 v

(I/0A1-4, /OB ¥~

HL"-Level Input Voltage ViL Ny v

Opersting Frequency fopy  Ta=—20 to +65°C 33 kHz

Electrical Characteristics at Ta=25+2°C, Vpp= OV max  unit

Input Resistance RinN1A, 200 kO

Rinte 2000 k{2

200 2000 k&

200 2000 k%2

“H"'-Level Qutput Voltage -0.2 v

*M1""-Level Qutput Voltage Vgg/2-0.2 Vgg/240.2 v

“M2'"-Level Qutput Volt,age Vggo-0.2 Vgga+0.2 v

“*L*:Level Qutput Voltagé \ Vg52+0.2 v

“*H*"-Level Qutput \{cottﬁge 43 av, 1o|-|—-4,uA COM1,COM2,COM3 —-0.2 v

“’M1"".Level Output Voltagd "V F2 9V, IgH=~4pA, Vgg2/2+0.2 Vg5/2+0.2 Vv
LA, COM1, COM2, COM3

“M2"-Level Qitput Vgiihge " " V55202 Vgg2+0.2 v

“LL-Loavel OUEput Vofﬁgﬂ Mgga=—2.8V, |g | =4uA,COM1,COM2,COM3 V553402 v

N552=—2.4V, loH=—250uA, ALM ~0.,65 v

Vg52=—2.4V, | ~260uA, ALM Vgg2+0.66 v

Vgg2=—2.8V, IoH=—40A, -0.4 v

1/OA1—4, 1/0B1—4, P1-4

(I/OA1—-4, 1/0B1—4: Output mods)

VE52=~2.9V, I0H=40uA, Veg+04  V
I/OA1-4, 1/0B1-4, P14

{/OA1-4, |/OB1—4: Output mode)

“H'-Lavel Jitput. VoHs Vs52=—2.8V, IoH=—160ud, LIGHT -156 v
“L"-Laval Out;;ﬁtv-\-_ Stage VoL  Vsge=—2.9V, InL=150uA, LIGHT Vgge+th v
Qutput Voltage Vgg1  V§S2=—2.9V, C1 to C4=0.14F, —1.35 vV
{halver) fopg=32.768kHz, Fig. 1

{tripler) Vggg —4.1 v
Current Dissipation lippl  Vsgg2=—2.8V, standard watch/clock oparation 2.0 HA

C1 to C4=0.1uF, Co=Cg=20pF, Ci=25k£}, Fig. 11
Oscillation Start Voltage Wetl  Vgg51=Vgg2, Co=Cg=20pF, Cl=25k2 Fig. 12 1.35 Vv

s o 98 Contlnued on naxt oaas.
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Gontinued from praceding page.

QOscillation Hold Voltage

Qscillation Start Time
Qscillation Corraction
Capacitancs

Qperation from EXT-V [1/3 Bias, 1/3 Duty]
Absolute Maximum Ratings at Te=2512°C, Vpp=0V

Maximum Supply Voltage

Maximum Input Voltags

Maximum Qutput Voltage

Operating Temperature
Storage Temperature

Allowsbla Operating Conditions at Ta=26:2°C VDD-U\f

Supply Voltage
“H"-Leval Input Voltage

“L*.Lavel lnput Voltage
Operating Frequency

Input Resistance

.an LE
”L"' L‘

*'H"-Level Qutput Voltage

“M""-Level Qutput Voltage

=3 o 8ge

PO
L W& -~

VouT3 SEGOUT, COM1, COM2 .LOM3%

min  typ max
WHoLDIVgs1=Vg52/2, Co=Cg=20pF, CI=26kS2, Fig. 11 2.6 3.6
tstt V§51=V552=—2.9V, Co=Cg=20pF, CI=26k$2, Fig. 12 10
10P External pin 8 10 12
20P  OSCOUT 16 20 24

Vg8

Vss2

vV§s3

ViNt  10P, OSCIN

VinNz  S1-4,M1-4, INT, VOA1-4, 1/0B

TESTA {I/JOA1-4,i/0B1-4: Inpsd
VouTt1 TEST, OSCOUT
VouT2 ALARM, LIGHT, P1-4

HOA1--4,1/0B1—-4, CUP

(I/OA1-4, 1/0B1-4: Outprit mod

V5§2£0.3t0 0.3

553—-0.3t0 0.3

< <

)
a0

unit

L

kHz
kHz

unit
kQ

k2

=
LA A =

<

v
v

Topg —20 10 470
Tstg —-30 to +125
typ max
Vgs1 -1.3
Vss2 ~2.0
Vss53 -39
ViH 0
ViIL Vss2 0.7Vss2
fopgl 32 33
§ 32 66
min  typ max
10 200
200 2000
200 2000
200 2000
-1 -03
§62=—2.4V, 10=0.4mA, ALM, LIGHT V550+0.3 Vggo+
MEs2=-2.4V, IoH=-0.1mA, I/0 ports, port 7 —1 -0.3
‘La;-§f552=—2'4v, ioH=—50uA, /O ports, port P —06 —0.2
AF) Vssa=—2.4V, loL=0.1mA, /O ports, port P, Vg5240.3 V55241
VOHI4) Vss2=~24V, [Segment (Quirutpary -1 -03
£ loH=—10pA Padf Nos. 64 to 66
YoLig) Vssz=—2.4V, [QIPB4 pin Nos. Vgg2+0.3 Vg52+1
lgL =50uA 34 ta 36
VOH(5} Vgg2=—2.4V, |Segmen :*g‘;f,‘;“‘ oty ) ~1 -03
loH=—5uA Pad Nos. 40 to 43
VoL(s) Vssz=—2.4V, [45,47t0 63 Vg52+0.3 Vggptl
o =20uA QIP64 pin Nos. 11 to 33
VoH{B) Vs52=—2.4V, [Each sagmant -0.2
IoH=—0.4uA
Vom1-1Vege=—-2.4V, Vg52/2-02  Vgga/2+0.2
IoH=—0.4uA
Vomi-2/1oL=0.4uA Vgga-0.2 Vgga+0.2
Vou(e) Vss2=~24V, V§53+0.2
| P . T A L Y R [ S
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Continued from preceding page.

"H"-Level Qutput Voltage VQ{7} Vs52=—2.4V, -0.2 v
IQH=—4uA
“M'-Level Output Voltage  Vom2-1Vss2=—24V COM 1-3 Vg52/2—02  Vggp/240.2 v
loH=—4uA
Vom2-2(10L=4uA J
“L"”-Level Output Voitage Vo (7] Vs52=—2.4V, IgL=4pA
Output Voltage Vg1 [Vss2=—2.9V, C1=C2-0.14F,
Vgga \fopg=32.768kHz
Current Dissipation Ilpp!  Vsg2=-2.9V, HALT mode, C1=C2=0.1uF,
Co=Cg=20pF, CI=25k{}, fopg=32. 768kHz F g 5
Oscillation Start Voltage Vst Same as above
Osclllation Hold Voltaga Whoulp! Same as above
Oscillation Start Time st Vsgp=—2.9V, C1=C2=0.1u4F, Co=C
Cl=25k{1, fopg=32.768kHz, Fig. 6
Oscillation Corraction 10P Vggo=—2.9V, External pin

Capacitance 20P Vgge=—2.8V, OSCOUT

"1 51:52-83-54-M1:M2-M3-M4

Y551

Flg. 1 !nput configuration of 51-4 old voltage test circuit

| ¥op_L_
Voo |
Clow__ | P 05 IN g v
5 Lonjeut orcurz VT oscour| T
o a1
¢ vs52 "’f’

Fig. 8 Oscillation start voltage, oscillation start

Fig. 2 Current dissipati
time, frequency stability test circult

hold vqitgge test

-

V551

Fig. 7 |nput configuration of $1-4, M1-4

_J_ iy Py “L’ 08C 1M E 4

!CLPZ ouT 05 OUT
—F —¥S2 yge3
]
. Fig. B Current dissipation, oscillation
Fig. 4 Input configuration of 51-4, M1-4 g hold voltage I:est circuit
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[ el ]

CUP1
or LUP2Z OUT pscouT

YOD  gee iy

T

¥551
V552

Flg. 8 Osclitation start voltags, oscillation start
time, frequency stability test circuit

Fig. 13

£,
e

Fig. 10 input configuration of $1-4, M1-4

| o I
ch jeury YOI g Iﬂé
01T| 821 vicupz  DUT  DSCOUT

VSS1
Tl sy Y987

Fig. 11 Current dissipation, oscillation
hold voltage test eircuit

Tap L

scillation start voltage, oscillation start
time Atdquency stability test circuit

V0 o8t N}~
o—{SUELs Dur  oscour

for any lufn@h

The applicauon ¢
aquigment 1o b
The informaligh

e arg included as an example and provide no guerantee [or designing

fishln Howaver, no cesponsibilily is nssumed by $ANYO forila use; nor
| partins whach may result fram ins vse.
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