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1. RFC fy&:4 (fEF PH_IRQ “&{E Timer base)

PN TIRE, BEREIR, EREE T FEENFHE enable (enable=0) , {Zik
(TM2_CNT,TM3_CNT), ifj RFC data th&#g latch &

(TM2_LA, TM3_LA)

TMn_CTL2
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
CAPIN1/ | CAPINO/
TM3_CTL2 ENC CLR_CNT RFC RFC T1 | RFC TO INT_S |PWM_OS| oV
RFC mode IRQ function
RFC INT_S TMn IRQ
0 0 No IRQ
0 1 RFC overflow IRQ
1 0 RFC IRQ
1 1 RFC overflow IRQ

RFC=1 : RFC single mode (MK9A80P )

(1) RFC=0, INT_S=0=>» TMn & IRQ =4, HaeHEr PHIRQ

(2) RFC=0, INT_S=1=» TMn jE4 RFC overflow

(4) RFC=1, INT_S=1=>» TMn jE4 RFC overflow

£—{E PHIRQ 7, A Bf4A counter, FTLIZE—({E PHirq ZHE.
Timer A& E4 RFC IRQ (HA overflow IRQ)

el AT PHIRQ.
(3) RFC=1, INT_S=0 = TMn 4 RFC

IRQ,

IRQ, tATLIFIA PHIRQ.

W] AFIH PH IRQ.
RFC=0 : MK9A35P, MK9A50P, MK9AS80P
‘=% E Timer enable , RFC pad HtFdtaiRZ,
{HE timer counter ZEZEF|

IRQ,

25/ mode Y timer source ZKEH Y PH_CLK (or PH2_CLK),
% Timer enable , RFC pad & [H4A1Z PH CLK x 1.5 AyHSfEE |
Timer 7 BAfGETEL
timer A& ELE IRQ, HIFIEHENEHRE —EATEN IRQ.
Wrte, EEFHET Timer RFC IRQ, RFC timer source =PH CLK x 8.

%09 IRQ  FEAERF, TMn_LA [ffg data /2 EREAD!

540 (TMn_CTL1,bit7) enable & H &= (355 B “07).




2. Comparator
(1) & V- Hl V+ EEEEAEE, Vout T]EEE AR, comparator 75— H %
4, FEREERZ RS comparator IRQ.

(2) ‘& V+>V- B, @E4 comparator IRQF

SEG64/ | SEG63/ | SEG62/ SEG61/ SEG60/ | SEG59/ | SEG58/ | SEG57/
PAD_CTLL | $13 | "ppy7y PD[6] PD[5] PD[4] PD[3] PD[2] PD[1] PDI0]
Bit Bitn=1 Bitn=0
0 SEG57 PD[0]/ CP1+
1 SEG58 PD[1]/ CP1-
2 SEG59 PD[2]/ CPO
3 SEG60 PD[3] /PWM3
4 SEG61 PD[4] + CAPT2A
5 SEG62 PD[5] + INT
6 SEG63 PDI[6]/ ELP
7 SEG64 PD[7]/ELC
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PAD_CTL6 CP_EN CP_OUT |CPO_EN| CP_S1 CP_SO PF3C PF1C PI;/:/)%?/
Bit Bitn=1 Bitn=0
1 PF[1] output from /PF[0] input PF[1] normal output
2 PF[3] output from /PF[2] input PF[3] normal output
0 PWM3 PD[3]
5 PD2 work as CPO_OUT PD2 work as 1/0
6 CPO_ OUT (Comparator output)
7 enable disable
Ps. {PFO,PF1} & {PF2,PF3} T L& o gsf5i .
Bit \value 11 10 01 00
CP_S1.CP_SO CP3+ CP2+ CP1+ No
CP3- CP2- CP1- comparator
Ps. P —({BIEh#ess 1 (EifiH(CPO). A i = Ll A T LLSEF.
Pin define PAD_CTL7 CP_S1~0 I/0 (PD_DIR PIN condition
or PF_DIR)
SEG59/PF[4]/ | SEG59 X X Segment
CPO PF[4] 10 input CPO
PF[4] 00,01,10 X 110
SEG58/PD[1])/ | SEG58 X X Segment
CP1- PF[1] 01 X CP1-
PF[1] 00,01,10 X 110
SEG57/PD[0])/ | SEG57 X X Segment
CP1+ PF[0] 01 X CP1+
PF[0] 00,01,10 X 10




Pin define PAD_CTL7 CP_S1~0 I/O (PD_DIR | PIN
or PF_DIR) condition
COML16//PF[T7]/cP3- COM16 X X Segment
PF[4] 11 input CP3-
PF[4] 00,01,10 |X e
COM15/PF[6]/CcP3+ COM15 X X Segment
PF[1] 11 input CP3+
PF[1] 00,01,10 |X e
COM14//PF[5]/cP2- COM14 X X Segment
PF[4] 10 input CP2-
PF[4] 00,01,10 |X 1/0
COML13/PF[4]/cP2+ COM13 X X Segment
PF[1] 10 input CP2+
PF[1] 00,01,10 |X 1/0

Ps. (1) CP1+/ CP1-: &3# %k comparator input B, @&LL (CP2+/ CP2-, CP3+/ CP3-) &,
% PD_DIR #fa[$%%E, PULL R&FIEL, thf®ZE Port i3] Hi/Low EER.
(2) cP2+/ CP2-: &3k comparator input B¥, &Lk (CP1+/ CP1-) #8,
PF_DIR pMEZGE input, ®[DIH Port #EF| Hi/Low ZEER.
(3) CP3+/ CP3-: Hd. (CP2+/ CP2-) [E




3. Power (V_LVR,V_PAD, VDD2) connect
V_LVR - ##HEAZE LVR & LVD power
V_PAD - 1/0O PAD power
Internal VDD K H VDD2 or VDD1

$4%0% (VDD2,V_PAD & V_LVR) E#{F—iE.

Examples : 1/3 bias
Power application 1

Cind
Cup2 CUP1 108
V_LVR VDDA —|
J_ V_PAD c104
* VDD3 —|
' vDD2
GND =
Power application 3
C 104
CcuPz CUP1 1o
V_LVR vDD1 f—o
V_PAD C104
Ragulator vDD3
e o H
L lenD =

Power application 2

cio
CuUP2 CUP1
C 104
V_LVR vDD1——|
Requlator
V_PAD C 104
S VDD3 —|
' vDD2
GND =

Power application 4

c104
CuUP2 CUP1
C 104
V_LVR VDD2 —|
\V_PAD c 104
Regulator VDD3
_ VDD1 l
T GND =




Examples : 1/2, 1/3 & 1/4 bias

Li mode 1/3 bias

C 104

]

CUP2 CUP1
VDD1
VDD
MK9A160P
VDD
VvVDD4

C 104

_

L Vdd

C 104

Li mode 1/4 bias

C 104 C 104

AR

CUP2 CUP1 CUPO

C 104

VDD1——
vDD—Vdd

MK9A160P Cloa
VDD3

VDDA4

C 104

Li mode 1/2 bias

C 104

]

CUP2 CUP1
VDD1
VDD
MK9A160P
VDD3
VDD4

C 104

|

vdd




4. 1/2 Bias LCD (new)

CcoM1 m

1/2 Bias

Hhenl R

L]

COM3 | ﬁ |

owe — T [
sEGn Iﬁ L ]
LCDON |a—»] e | D

LCD OFF R «»] PR ]

1/3 Bias

coMm1 FLLJJtLJJWTTJ
COM2 j ﬂﬂﬂ{ﬂ
COM3 %JLMJLMJ
SEGn 71 ﬁl
LCDON > el el el el e
LCD OFF . Ry S Ry D B B L Y




5. Key matrix (MK9A35E,MK9A50 & MK9A80 & MK9A160)

Others : Floating

MK9A50 MKO9A35EP | MK9YAS8O0 MK9A160
STROBE (1) (2) 2) (2)
I/0 pull-down | 100K 100K 100K 100K
Key strobe 100K 10K 10K 100k
Pull-down
STROBE(1)
MKOA50 : STROBE($34h)
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
STROBE KIEN1 KIENO KOAEN KOEN KO3 KO2 KO1 KOO0
® Bit7~6 (KIEN1~0): Key mode select
Bit \value 11 10 01 00
KIEN1~0 Hardware mode 2 Hardware mode 1 Software mode OFF
MODE/FUNCTION SEG1-~16 PORT PAO~6 & PORT PD3~4 IRQ
PCO~7
Hardware mode 2 X Pull down enable X V
Hardware mode 1 Hi output Pull down enable X \%
Software mode X Pull down enable | Pull down enable X
KOAEN SEG1~16 : Hi output X X X
KOEN SEGnN : Hi output X X X

(1)&E. F IRQ HLIEH
(2)Key (or 1/0) Pull-down

resister =100K




STROBE(2)

MK9A35E/MK9AB0/MK9OA160 STROBE ($34h)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
STROBE FRAME KOAEN KOEN KO3 KO2 KO1 KOO0
MODE/FUNCTION SEG1-~16 PORT PD[0~7] & PORT PA[0~6]
PCJ[0:1]
EN X Pull down enable | Can’t connect to
SEGn
KOAEN SEG1~16 : Hi output X X
KOEN SEGn : Hi output X X

Others : Floating

(1) Bit7 Frame : read only
(2) Software mode only
(3) Frame=1 ¥, & key &LLEIAE

(3) Mk9A35E/MK9AS80 :Key Pull-down=10K,

I/O pull-

down=100K

E key WUEHAR 2K B, &58AEZ] key.
(4)Mk9A160 :Key Pull-down & I/O pull-down=100K

6. LCD/LED (MK9A35E,MK9A50 & MK9A80 & MK9A160)

LCD2~0 MK9A50 MK9A35EP | MK9ABO MK9A160
X00 1/3 bias 1/3 bias 1/3 bias 1/3 bias
X01 Led 3 1/2 bias # | 1/2 bias 1/2 bias
X10 Led 2 Led 2 Led 2 Led 2
X11 Led 1 Led 1 Led 1 Led 1
100 X X X 1/4 bias

Duty 1/N 456,78 |2,3,45,6,7 |2,3,456,7,8 |2,3,45,6,7,8,

10,12,16

(1) MK9A35E/50/80 : ;4% LCD2 iZ{# bit
(2) MK9AS50 Led3 : ICE 2 ZEZ ) 100-pin MK9QASO display.

(3) MK9OA3S5E 1/2 bias &l
TN R,

(4) VDD2 #: VDD B,
1/2 bias : VDD1=VDD/2 , VDD2=VDD3=VDD4=VDD

1/3 bias : VDD1=VDD/2 , VDD2=VDD, VDD3=VDD4=VDD *3/2
1/4 bias : VDD1=VDD/2 , VDD2=VDD, VDD3=VDD*3/2,

VDD4=VDD * 2.

MK9A80/160 “A[&],
{EF EThEEEER 100-pin MK9ASSE display.



7. 1dd (MK9A35E,MK9A50 & MK9A80 & MK9A160)

BRI

MK9A50 MK9A35EP | MK9AS80 MK9A160
STATUS bit6 | x Bit6=1 Bit6=1 Bit6=1
LV 1.5,1.7& 2V | 2V (fix) 2V (fix) 1.5,1.7& 2V
Config bitl2 | x bit12=1 bit12=1 bit12=1
LCD_CTL Bit5.4=11 Bit5.4=11 Bit5.4=11 Bit5.4=11
bit5.4
ldd 2UA -- -- 1.1uA
(no LVR)
ldd 2.3UA 1.7uA 1.4uA 1.4uA
(include LVR)
LVR 0.3uA 0.3uA 0.3uA 0.3uA

8. Special Purpose Register 2 (9A80 ## 9A160 ZZL7FI4E)

WBANK ($2Eh)

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
WBANK WKMB3 | WKMB2 [ WKMB1 [ WKMBO SPEC DP1 DPO
® Bit4 (WKMBO0): Working RAM bank select

Bit2~0 Bank RAM

0 0O Display RAM BANK 1 (64 bytes)

0 0 1 Display RAM BANK 2 (64 bytes)

010 Reserved

0 1 1 Reserved

1 X X Special register (2)

(1) 9A160P register 6E,6F,70~7F 2B Special register (2), #i display RAM

LHAIE, 9A80P 73~7F HIRBIrHIfirE
(2) Example:

#DEFINE

START:

DISPLAY:

80H
00
START

100h

WBANK,b2

STATUS

02h

LBASDT

WBANK,b2

WBANK,b2

5 3K E_register 2

i B register 2

;; data %5 A display ram

;) 3K Z_register 2

;o exit

LCD




9. LVD (MK9A35EP,MK9A50P.MK9A80P,MK9A160P)
2010.9 LVD o MizbhmHl 2.56V iE—F%, #i[& 2.45~2.70

A BEEFRAVIRGE, spec. #EE] Ry 2.40~2.75V

Vivor LVD voltage 3V SYS_CTL bit4.3=01 2.68
Vivo2 LVD voltage 3V SYS_CTL bit4.3=10 2.42
Vivos LVD voltage 3V SYS CTLbit4.3=11 [2.40 | 256 [2.75




10. CORE_VDD (MK9A35EP.MK9A80P,MK9A160P)

STATUS

Bit | Symbol Description

CPU_VDD: Internal CORE voltage switch ( 3V mode )
6 |CPU_VDD| 1:1.5V

0: 3V
CPU _VDD=1
Internal 1.5Mhz VDD1 > 1.3V
Internal 700Khz VDD1 > 1.2V
Internal 32Khz VvDD1 > 1.1V




