S5S1C17602

EPSON

EXCEED YOUR VISION

@®Low power MCU (Operating voltage 1.8V, 0.75uA/SLEEP, 2.5pA/HALT)

@BLuilt in Flash memory (64K bytes). 8.2MHz high-speed operation with 1.8V low voltage.

@Built-in LCD driver (with booster circuit for power supply voltage)

@®10-bit A/D converter £1.5 LSB, R/F converter

@®Has compact codes optimized for C, and high throughput of an instruction/clock.
Supports serial ICE, and comes equipped with RISC CPU core S1C17.

l DESCRIPTIONS

S1C17602 is a 16-bit MCU that has achieved high processing speeds with low voltage operation, compact size, wide
address space and on-chip ICE. It has a built-in A/D converter and R/F converter enabling S1C17602 to connect to
various analog I/F sensors. It is suitable for applications including sensor-equipped health care appliances, sports
watches and meter modules, products requiring battery operation, and compact and highly precise display.

B FEATURES

CPU

I0SC oscillator circuit
OSC3 oscillator circuit
OSC1 oscillator circuit
Internal flash memory

Internal RAM
Internal Display RAM
A/D converter

R/F converter
Input/output port
Serial interface

Timer

LCD driver

Supply voltage detector(SVD)
Interrupts

Supply voltage

Current consumption

Shipment package

EPSON originally designed 16-bit RISC CPU core S1C17,

16-bit x 16-bit + 32-bit product sum computing unit

2.7TMHz (¥20% @1.8 V, 25°C), Oscillation start time 5 psec. (Max.)
Crystal oscillation circuit/Ceramic oscillation circuit 8.2MHz (Max.)
Crystal oscillation circuit 32.768KHz (standard value)

64K bytes shared by instructions/data. Allows 1,000 rewrites (Min.)
Read/write protection function. Allows onboard rewriting with the
ICD Mini debug tool self-rewriting via software.

4K bytes

40 bytes

10-bit resolution, +1.5 LSB, 8 ch, AVYDD=1.8V-3.6V

DC oscillation/AC oscillation/External input  2ch.

Max. 36-bit general purpose mput/output

SPI (master/slave) 1c

IZC (master) 1 ch

I2C (slave) 1ch

UART (supports IrDA1.0) 2ch

Remote controller(REMC) 1 ch

8-bit timer (T8F) 2ch
16-bit timer (T16) 3ch
PWM capture timer (T16E) 1ch
Clock timer (CT) 1ch
Stopwatch timer (SWT) 1ch
Watchdog timer (WDT) 1ch

8-bit OSC1 timer (TBOSC1) 1ch

40 SEG x 4 COM, or 36 SEG x 8 COM, 1/3 bias, built in power
supply voltage booster circuit.

15 values programmable (1.8 V — 3.2 V)

NMI

P port input 2 systems

Serial interface 5 systems

Timer 9 systems
LCD 1 system
SVD 1 system
ACD 1 system
RFC 1 system

VDD = 1.8 - 3.6 V (1.8 V low power internally with regulator during
normal operation)
VDD = 2.7 - 3.6 V (2.5 V internally when erasing/writing flash ROM)
SLEEP mode: 0.75 pA typ. (OSC1=0OFF, IOSC=0OFF, OSC3=0FF)
HALT mode: 2.5 pA typ. (OSC1=32kHz, I0OSC=0FF, OSC3=0FF,
PCKEN=0x0, LCD OFF)
Operating mode: 15 pA typ. (OSC1=32kHz, IOSC=0FF,
OSC3=0FF, LCD=0OFF)
410 pA typ. (OSC1=0FF, IOSC=0OFF,
0OSC3=1MHz ceramic oscillator)

PTQFP14-100 12 x 12 mm (body) 0.4 mm pitch,
VFBGAT7H-144 7 x 7 mm (body) 0.5 mm pitch,
Bare chip 100 um pitch



S1C17602

B PTQFP14-100 PIN ASSIGNMENT

EXCL3/AINS
EXCL2/AIN6
EXCL1/AIN7

P16/SCLK1/AIN4 —]
P17/AIN3 —
P20/AIN2 ——}
P21/AIN1 =}
P22/AIN0 ——}

Voo ]
P23/SENB0 —]
P24/SENA0 —
P25/REF0 ——]
P26/RFIN0 ——§
Vss
P27/SOUT1/RFINT ]
P30/SIN1/REF1 =]
P31/SCLO/SENA1 —]
P32/SDAO/SENB1 ——]
P33/SCL1/SCLOC— 91
P34/SDA1/SDA0 —92
P35/FOUT1/#BFRE— 93
P36/TOUT3/RFCLKO —— 94
P37/TOUNT3/LFRO =——]95
P40/FOUTH =96
DSIO/P41 =97
DST2/P42c—98
DCLK/P43=——]99 O
100

SEGO —]

— SEG37/COMé6
= SEG36/COM7
— SEG35

CNOTOONDO2EVRIVONRAQIIIRTL
Oy O eo2-NRIRONR2RIARIY
8888888880000@0@0@00000@0
PHODDBODDDEHEEEGEGH B0 DD b0 s
Hl VFBGA7H-144 PIN DESCRIPTION
1 2 3 4 5 6 7 8 9 10 11 12 13
A
NC | DCLK | DST2 | DSIO | P37 P34 P27 VSS P26 P21 P16 NC
B
SEG1 | SEGO | Vss Vss P36 P33 P31 P30 P24 p22 P20 Vss | AVvDD
(o
SEG3 | SEG4 | SEG2 | Vss P40 P35 P32 Vss P25 P23 P17 P15 P14
D
SEG5 | SEG6 | Vss Vss Vss Vss Vss Vss Vss Vss P13 P12
E
SEG8 | SEG7 | Vss Vss P11 P10
F
SEG10| SEG11| SEG9 | Vss P07 P06
G
SEG13| SEG14| SEG12| Vss Vss P05 P04 P03
H
SEG16| SEG15| Vss Vss P02 P01 P00
J
SEG18| SEG17| Vss Vss #TEST H#RESET]
K
SEG21| SEG20| SEG19] Vss Vss Vss Vss Vss Vss VD1 | OSC1 | OSC2
L
SEG23| SEG22| Vss |SEG29|SEG32| COM6 | COM3 | COMO | TEST1| VC3 Vss
M
SEG25| SEG24| SEG27| SEG30| SEG34| COM7 | COM4 | COM1 | TEST2| CA VC1 | OSC3 | 0OSC4
N
NC | SEG26| SEG28| SEG31| SEG33| SEG35| COM5| COM2 | TEST3| CB VC2 Vss NC
1 2 3 4 5 6 7 8 9 10 11 12 13
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B S1C17602 PTQFP14-100 PIN DESCRIPTION

. Pin No. Initial .
Pin name QFP |VFBGA /10 state Function
B1, C3, LCD segment output
C1, C2,
D1, D2,
E2, E1,
F3, F1,
F2, G3,
G1,G2,
H2, H1,
J2, J1,
SEG1-35 1-35 K3, K2, O |O(L)
K1, L2,
L1, M2,
M1,N2,
M3,N3,
L4, M4,
N4, L5,
M5,N5,
N6
SEG36-39/COM7-4 36-39 lr\\l/I;SIRZS7 o |ow LCD segment output/LCD common output
COM3-0 40-43 k/|78 ESS o |ow) LCD common output
TEST2 44 M9 — |— Test pin (fixed to VDD at normal operation)
CBP 45 N10 — |— Connected to LCD booster capacitor
CAP 46 M10 — |— Connected to LCD booster capacitor
VC3P 47 L10 LCD related drive power voltage output
VC2P 48 N11 LCD related drive power voltage output
VC1P 49 M11 LCD related drive power voltage output
Vss 50 N12 — |— Power supply (-)
VDD 51 L12 Power supply (+)
0SC4 52 M13 O |0 OSC3 oscillation output
0OSC3 53 M12 | | OSC3 oscillation input
Vss 54 L13 — |— Power supply (-)
VD1 55 K11 - Constant voltage circuit output related to internal logic and
oscillation
0OSC2 56 K13 O |0 OSC1 oscillation output
OSC1 57 K12 I | OSC1 oscillation input
#TEST 58 J12 | I(Pull-UP) |Test pin (fixed to High at normal operation)
#RESET 59 J13 I I(Pull-UP) |Initial set input
POO/REMO 60 H13 I/0_[I(Pull-UP) |Port shared by input/output (with interrupt)/REMC output
PO1/REMI 61 H12 I/0 _[I(Pull-UP) |Port shared by input/output (with interrupt)/REMC input
P02/ EXCLO 62 H11 Vo [I(Pull-UP) :;r;r?‘t;?lggctlxr:rmttjt/output (with interrupt)/T16 ch. 0
PO3/#ADTRG 63 G13 110 [I(Pull-UP) eP)(()tretr?]r;?ﬁggbgrmput/output (with interrupt)/AD conversion
PO4/SPICLK 64 G12 V0 [I(Pull-UP) :?](;rlj;:;l:& by input/output (with interrupt)/SPI clock
P05/SDO 65 G11 10 |I(Pull-UP) Elcj)trpt)jthared by input/output (with interrupt)/SPI data
P06/SDI 66 F13 1/0 |I(Pull-UP) |Port shared by input/output (with interrupt)/SPI data input
PO7/#SPISS 67 E12 Vo |I(Pull-UP) SP;)lretcs{t?re]l;icti by input/output (with interrupt)/SPI slave
P10/SCLKO 68 E11 V0 [I(Pull-UP) Zg:ks;e:)rlid by input/output (with interrupt)/UART ch. 0
P11/SOUTO 69 E12 Vo |I(Pull-UP) dP;)tr; Ztletlrr)icti by input/output (with interrupt)/UART ch. 0
P12/SINO 70 D13 110 |I(Pull-UP) (Ij’;)tr; is:;:ted by input/output (with interrupt)/UART ch. 0
. Port shared by input/output (with interrupt)/T16 ch. 1
P13/EXCL1/AIN7 7 D12 VO [I(Pull-UP) external clock input/AD converter ch. 7 input
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. Pin No. Initial .
Pin name QFP [VFBGA 110 state Function
i Port shared by input/output (with interrupt)/T16 ch. 2

P14/EXCL2/AING 2 c13 VO |I(Pull-UP) external clock input/AD converter ch. 6 input
P15/ EXCL3/AINS 73 c12 10 [I(Pull-UP) Port shared by input/output (with interrupt)/T16E ch. 0

external clock input/AD converter ch. 5 input
Vss 74 B12 — |— Power supply (-)
AVDD 75 B13 I/0 _[I(Pull-UP) |Analog power supply (+)

Port shared by input/output (with interrupt)/UART ch. 1
P16/SCLK1/AIN4 76 |A12 IO |I(Pul-UP) | 2T ST Ag Coﬁ’we rtefch_( % input pt)
P17/AIN3 77 c11 10 [I(Pull-UP) (I;c])rtssi:zﬁatd by input/output (with interrupt)/AD converter
P20/AIN2 78 B11 I/O |I(Pull-UP) |Port shared by input/output /AD converter ch. 2 input
P21/AIN1 79 A11 I/Q |I(Pull-UP) |Port shared by input/output /AD converter ch. 1 input
P22/AINO 80 B10 I/O |I(Pull-UP) |Port shared by input/output /AD converter ch. 0 input
VDD 81 A10 — |— Power supply (+)
P23/SENBO 82 C10 1/0 |I(Pull-UP) |Port shared by input/output /for RF converter
P24/SENAQ 83 B9 1/O |I(Pull-UP) |Port shared by input/output /for RF converter
P25/REF0 84 C9 1/0 |I(Pull-UP) |Port shared by input/output /for RF converter
P26/RFINO 85 A9 I/O [I(Pull-UP) |Port shared by input/output /for RF converter
Vss 86 A8 — |— Power supply (-)
P27/SOUT1/RFINA 87 A7 IO [I(Pull-UP) Elczrtczzsgersefy input/output /UART ch. 1 data output /for
P30/SIN1/REF1 88 B8 0 |I(Pull-UP) Egﬂczz?/;er:ie?y input/output /UART ch. 1 data input /for
P31/SCLO/SENA1 89 B7 10 [I(Pull-UP) Elczrtczt::/;er;jei)y input/output /I2C master clock output /for
P32/SDAO/SENB1 90 c7 0 |I(Pull-UP) ;(c))rrtRsEi:)e:VZXtér:put/output /12C master data input/output
P33/SCL1/SCLO 91 B6 10 [I(Pull-UP) rl?](;r;tzt:e::ligccjkbgul?g)utit/output /12C slave clock input /12C
P34/SDA1/SDAO 92 [A6 |0 |I(Pull-up) | or Shared ggtg“i’:;’ftféﬂf; /12C slave data inputioutput
P35/ FOUT1/#BFR 93 |c6  |VO [i(Pull-uP) |7 o0 :gﬂf%ﬁg;gl‘;‘;ﬁ“tp“t /OSC1 external clock output

) Port shared by input/output /T16E ch. 0 PWM signal

P36/TOUT3/RFCLKO 94 B5 1/O |I(Pull-UP) output (non-inverted) /RF clock monitor

Port shared by input/output /T16E ch. 0 PWM signal
P37/TOUTN3/LFRO 95 |A5 VO [IPull-UP) | Hinve ﬂé’ 4) f’LCD frgmes output 9
P40/FOUTH 9% c5 10 |I(Pull-UP) dPic\)/ir;iir:]?red by input/output /HSCLK clock output (with
DSIO/P41 97 Ad IO |I(Pull-UP) i%ﬁ;:jltf& by input/output of on-chip debugger data, and
DST2/P42 08 A3 1o |o(L) ﬁgﬁ;:ﬂ:ﬂ by output of on-chip debugger status, and
DCLK/P43 99 A2 10 |O(H) i%ﬁ;:;f& by output of on-chip debugger clock, and
SEGO 100 B2 O |[O(L) LCD segment output

4 Seiko Epson Corporation
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l S1C17602 PAD LAYOUT DRAWING
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l S1C17602 PAD COORDINATE

Note) Open the pin at the N.C.

pad.

Seiko Epson Corporation

l:ﬁ)D X (mm) | Y (mm) | Allocation 'LP;D X (mm) | Y (mm) | Allocation l:‘ﬁ)D X (mm) | Y (mm) | Allocation
1 -1.4| -1.827|N.C. 51 1.849 0.67 | TEST3 101| -1.849 0.27 | P27
2 -1.3| -1.827|SEG1 52 1.849 0.77 | TEST2 102 -1.849 0.17 | P30
3 -1.2| -1.827 |N.C. 53 1.849 0.87 | TEST1 103| -1.849 0.07 | P31
4 -1.1] -1.827|SEG2 54 1.849 0.97|CB 104 -1.849 -0.03 | P32
5 -1 -1.827|SEG3 55 1.849 1.07 |CA 105| -1.849 -0.13 | P33
6 -0.9| -1.827|SEG4 56 1.849 1.17 |VC3 106| -1.849 -0.23 | P34
7 -0.8| -1.827|SEG5 57 1.849 1.27|VC2 107| -1.849 -0.33 | P35
8 -0.7| -1.827|SEG6 58 1.849 1.37 | VCA1 108| -1.849 -0.43 | P36
9 -0.6| -1.827|SEG7 59 1.849 1.48|Vss 109| -1.849 -0.53 | P37
10 -0.5| -1.827|SEGS8 60 1.5 1.827 | VDD 110| -1.849 -0.63|N.C.
11 -0.4| -1.827|SEG9 61 1.4 1.827 | OSC4 111| -1.849 -0.73| P40
12 -0.3| -1.827|SEG10 62 1.3 1.827 | OSC3 112 -1.849 -0.83|DSIO
13 -0.2| -1.827|SEG11 63 1.2 1.827 | Vss 113| -1.849 -0.93 | DST2
14 -0.1| -1.827|SEG12 64 1 1.827 | VD1 114| -1.849 -1.03|N.C.
15 0| -1.827|SEG13 65 0.9 1.827 |0OSC2 115| -1.849 -1.13 | DCLK
16 0.1| -1.827|SEG14 66 0.8 1.827 | OSCA1 116| -1.849 -1.23|N.C.
17 0.2| -1.827|SEG15 67 0.7 1.827 |#TEST 117| -1.849 -1.33 | SEGO
18 0.3| -1.827|SEG16 68 0.6 1.827 |#RESET 118| -1.849 -1.43|N.C.
19 04| -1.827|SEG17 69 0.5 1.827 |N.C.

20 0.5| -1.827|SEG18 70 0.4 1.827 | POO
21 0.6| -1.827|SEG19 71 0.3 1.827 |N.C.
22 0.7| -1.827|SEG20 72 0.2 1.827 | P01
23 0.8| -1.827|SEG21 73 0.1 1.827 | P02
24 0.9| -1.827|SEG22 74 0 1.827 | P03
25 1| -1.827|SEG23 75 -0.1 1.827 | P04
26 1.1| -1.827|SEG24 76 -0.2 1.827 | P05
27 1.2 -1.827|N.C. 77 -0.3 1.827 | P06
28 1.3| -1.827|SEG25 78 -0.4 1.827 | P07
29 14| -1.827|N.C. 79 -0.5 1.827 | P10
30 1.849 -1.43|N.C. 80 -0.6 1.827 | P11
31 1.849 -1.33 | SEG26 81 -0.7 1.827 |N.C.
32 1.849 -1.23|N.C. 82 -0.8 1.827 |P12
33 1.849 -1.13 | SEG27 83 -0.9 1.827 |N.C.
34 1.849 -1.03|N.C. 84 -1 1.827 | P13
35 1.849 -0.93 | SEG28 85 -1.1 1.827 |P14
36 1.849 -0.83| SEG29 86 -1.2 1.827 |P15
37 1.849 -0.73 | SEG30 87 -1.3 1.827 | Vss
38 1.849 -0.63| SEG31 88 -1.4 1.827 | AVDD
39 1.849 -0.53| SEG32 89| -1.849 1.47 | P16
40 1.849 -0.43| SEG33 90| -1.849 1.37 | P17
41 1.849 -0.33| SEG34 91| -1.849 1.27 | P20
42 1.849 -0.23| SEG35 92| -1.849 1.17 | P21
43 1.849 -0.13| COM7 93| -1.849 1.07 | P22
44 1.849 -0.03| COM6 94| -1.849 0.97 | VbD
45 1.849 0.07 | COM5 95| -1.849 0.87 | P23
46 1.849 0.17 | COM4 96| -1.849 0.77 | P24
47 1.849 0.27 | COM3 97| -1.849 0.67 | P25
48 1.849 0.37 | COM2 98| -1.849 0.57 | P26
49 1.849 0.47 | COM1 99| -1.849 0.47|Vss
50 1.849 0.57 | COMO 100| -1.849 0.37 |N.C.
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NOTICE:

No part of this material may be reproduced or duplicated in any form or by any means without the written permission of Seiko Epson.
Seiko Epson reserves the right to make changes to this material without notice. Seiko Epson does not assume any liability of any kind
arising out of any inaccuracies contained in this material or due to its application or use in any product or circuit and, further, there is no
representation that this material is applicable to products requiring high level reliability, such as, medical products. Moreover, no license
to any intellectual property rights is granted by implication or otherwise, and there is no representation or warranty that anything made in
accordance with this material will be free from any patent or copyright infringement of a third party. This material or portions thereof may
contain technology or the subject relating to strategic products under the control of the Foreign Exchange and Foreign Trade Law of Japan
and may require an export license from the Ministry of Economy, Trade and Industry or other approval from another government agency.

All brands or product names mentioned herein are trademarks and/or registerd trademarks of their respective companies.

©Seiko Epson Corporation 2010, All rights reserved.
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