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Product Name
TM57 Series IC

Title

TM57PE40_CMP Application Sample
TM57PE40_PWM Application Sample
TM57PE40_Timer0 Application Sample
TM57PE40_Timerl Application Sample
TM57PE40_Timer2 Application Sample
TM57PE40_WKT/WDT/XINT Application Sample
TM57PE40_TK Application Sample
TM57PE40_TCOUT Application Sample

01. CMP Application Sample

1. Sample function: Compare PDO(in0-) and PD1(in+) voltage, with PD2 output result.
Details of DEMO routine please refer to CMP.asm.

2. CMP related registers

F-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
06H phd3 pbd2 phdl pbhdO
08H cmpie
09H cmpif
ODH - - - - - cmpst
OFH - Sircsell Sircsel0 stpfck Selsub Sube Subtypl Subtyp0
R-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
06H Pbe3 Pbe2 pbel pbe0
09H npbpu3 npbpu2 npbpul npbpu0
OEh Fircsell FircselO
OfH cmpen cmpedge cmpoe cmpinns | Cmpinps3 | Cmpinps2 | Cmpinpsl | CmpinpsO
3 tenx technology inc.
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3. Sample description

3-1. TM57PE40 comparator can output directly to PD2 port, and also produce interrupt.
Positive input of comparator contains internal voltage and PD1, while negative input
contains 2 ways, i.e. PD0O and PD3.

3-2. CMP configuration:

(1) Set PD2 as output port (set PDE2 to 1), PD1/PDO as input port (set PDE1~0 to O,
PDD1~0 to 1), close PD1/PDO pull high (set PDPU1, PDPUO to 1).

(2) Set CMPCTRL (r_plane,10H.7~0): enable comparator (cmpen=1, r_plane,10H.7),
PD2 enable output (cmpoe=1, r_plane,10H.5), negative input source selection
(cmpinns =0, r_plane,10H.4, in this case is PDO), positive input source selection
(cmpinps =1111b, r_plane,10H.3~0, 7% PD1).

(3) When PDO voltage is higher than PD1, PD2 will output low. Otherwise, PD2 will output
high.

4. Circuit diagram

wid
1 1
10K
YoD PE1 i . PED
T TOCKELFEZ 5 - PATESTVEP
H.C - . PANEINGERS
J_ VDD 4 29 PAEOUT ET1
=kl PE3 : - PD7ERWMA 100K
104, PE4 = - PD&TEL4PWHMO !
VSE 5 e PDSTELHTCOUT
| INTO/EAQ . o PD4ITELZ 10K
= INT1/PWMATPA] . o PDE/TELLINL-
PWMO/PALS PO TEL MCKPD
INT2/FPAZ i? 33 PDLTESIH+ L
TMOTGLPAS = o PDO/TESIHO-THITGL ' |

TEO/PED - = PEWNTET

TE1/FEL i - PE&ITES

TE2TPEZ s - PESTES ET2

TEPES PE4/TES 100E

16 17
TMSTPE40-32
%
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02. PWM Application Sample

1. Sample function: After power on, PA1 (PWMA) output periodic cycle is 64 us, the
duty is 1/2 waveform, PA5 (PWMO0) output periodic cycle is 64 us, duty is 1/2
waveform. Details of the DEMO routine please refer to PWMA.asm and PWMO.asm.

2. PWMA/O related registers

F-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
05H Pad5 Padl
07H Pdd7 Pdd6
OCH Pwmadth7 Pwmadth6 Pwmadth5 Pwmadth4 Pwmadth3 Pwmadth2 Pwmadthl PwmadthO
ODH Pwmadtl1 Pwmadtlo - - - - - -
OEH PwmOduty7 | PwmOduty6 | PwmOduty5 | PwmOduty4 | PwmOduty3 | PwmOduty2 | PwmOdutyl | PwmOdutyO
OFH - Sircsell Sircsel0 stpfck Selsub Sube Subtypl Subtyp0
R-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
O05H Paeb5 Pael
07H Pde7 Pde6
OBH PwmOpscl PwmOpscO pwmae PwmOe PwmOinv
OEh Fircsell FircselO
17H Pwma_pd7 | PwmO_pd6

3. Sample description

3-1. PWMO is an 8-bit PWM, the clock source is system clock Fcpuclk. User can configure
period (PWMOPROD) and duty (PWMODUTY), and also can select output port PA5 and
PD6. PWMA is a 10-bit PWM, the clock source is system clock Fcpuclk. User can configure
only the duty (PWMADTH and PWMADTL), and also the output port PA1 and PD7.

(1) PWMO duty calculation equation:

PWMO DUTY OUTPUT = PWMODUTY/(PWMOPROD+1)
Example: PWMODUTY is 80h, PWMOPROD is ffh, the output duty will be 50%.

3-2. PWM output configuration steps:
(1) Set PA1 (Pael=1, r_plane, 05H.1), PA5 (Pae5=1, r_plane, 05H.5) port as output.

(2) Set duty of PWMA/O (pwmadth: f_plane, OcH.7~0; pwmadtl: f_plane, 0dH.7~6;

pwmOduty: f_plane, 0eH.7~0) and PWMOPROD value of PWMO (r_plane, 11H.7~0).

(3) Select PWMA/O frequency division (pwmO: r_plane, ObH.7~6; pwma has no frequency
division, therefore can only use system clock).

(4) Select PWMA/O output port, which are PA1 (Pwma_pd7=0, r_plane,17H.1) and PA5

(Pwma_pd6=0, r_plane,17H.0).

(5) Enable PWMA/O output, PWMA output enable (pwmae=1, r_plane,0bH.5), PWMO
output enable (pwmOe=1, r_plane,0bH.4).

Preliminary
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4. Circuit diagram

U1
VDD PE1 1 32 PED
TOCKI/PE2 2 31 PA7/RST/VPP
N.C 3 30 PAASIN/XRC
VDD A 29 PA3/XOUT
C1 PE3 5 28 PD7/PWMA
104. PE4 6 27 PD6/TK14/PWHMO
V35 7 26 PD5/TK13/TCOUT
INTO/PAO 3 25 PD4/TK12
— INT1L/PWMA/MPAIL 9 24 PD3/TK11/IN1-
- PWMO/PAS PD2/TK10/CMPO
m INT2/PA2 }(1} ig PD1/TKS/IN+
TMOTGL/PAG 12 21 PDO/TKE/MINO-TM1TGL
TKO/PBO 13 20 PB7/TK7
TK1/PB1 14 19 PB6/TK6
TK2/PB2 15 18 PB5/TKS
TK3/FB3 16 17 PB4/TK4
TMS57PE4AQ-32
PWMA circuit diagram
U1
VDD PFE1 1 32 PED
TOCKI/PE2 2 31 PA7/RST/VPP
N.C 3 30 PA4/XIN/XRC
VDD 4 29 PA3/XOUT
C1 PE3 5 8 PD7/PWNMA
104. PE4 6 27 PD6/TK14/PWNMO
V55 . 26 PD5/TK13/TCOUT
INTO/PAO g 25 PD4/TK12
— INT1/PWMA/PAL 9 24 PD3/TK11/IN1-
BWHMO PWMO/PAS 10 23 PD2/TK10/CMPO
INT2/PA2 11 22 PD1/TK9/IN+
TMOTGL/PAS 12 21 PDO/TKE/INO-TMITGL
TKO/PBO 13 20 PB7/TK7
TK1/PB1 14 19 PB6/TKS
TK2/PB2 15 18 PB5/TKS5
TK3/PB3 16 17 PB4/TK4
TMS7PE40-32

PWMO circuit diagram
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03. Timer0 Application Sample

1. Sample function: After power on, the LED output frequency is 500 Hz. Details of
DEMO routine please refer to TimerO.asm.

2. TimerO related registers

F-Plane
Address Bit7 ‘ Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
01H Timer0 content
08H tmQOie
09H TmoOif
R-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
02H capola TOcap tOiedge seltOi tmOpsc3 tmOpsc2 tmOpscl tmOpscO
OEh Fircsell Fircsel0

3. Sample description

3-1. Timer0 is an 8-bit increasing timer, when timer counts from OxFF to 0, overflow occurs, timer
interrupts. It does not support reload function, therefore, after interrupt, TIMERO initial value
needs to be reset. TIMERO clock source option is decided by SELTOI, if SELTOI=0, the
clock source is fosc/2, SELTOI clock source is input from TO1 pin.

3-2. Timer time calculation equation:
Time =1/fosc*2*Timer0 Pre-Scale * (256-TIMERO)
External counter calculation equation:
Tcount =1/Ftoi* Timer0 Pre-Scale*(256-TIMEROQ) (Ftoi is Toi input frequency)
Use DEMO as sample, timer 1 ms calculation is as follows:

1/4AM*2*16*(256-131)=1000 us, the time can be used for oscilloscope to observe LED light
level changes.

3-3. Timer0 configuration steps:
1. Set TimerO clock source SELTO1 and frequency division ratio TMOPSC.
2. Set TimerO initial value.

3. Clear TimerO interrupt flag tmOif=0 and enable interrupt tmOie=1.

7 tenx technology inc.
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4. Circuit diagram

Ul
PEO
; gf PA7/RST/VPP
5 = PA4SXIN/XRC
7 o PA3/XOUT
D1 : e PD7/PWMA
! \LED L e PD6/TK14/PWMO
b ; 55 |__PD3/TKI3/TCOUT
. e PD4/TK12
B : 5 PD3/TK11/IN1
i o PD2/TK10/CMPO
5 7 " PDI/TK9/IN+
= e PDO/TK&/NO-TM1TGL
= . PR7/TK7
Bt o PB6/TK6
£ i PBS/TKS
s & PB4/TK4
TMSTPEA0-32
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Advance Information

04. Timerl Application Sample
1. Sample function: After power on, the LED output frequency is 500 Hz. Details of

DEMO routine please refer to Timerl.asm.

2. Timerl related registers
F-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
08H tmli
09H Tmaif
0AH Tm1l7 Tmile Tm1l5 Tm1l4 Tm1I3 Tm1l2 Tmill1 Tm1I0
0BH Tm1h7 Tm1h6 Tm1h5 Tm1h4 Tm1h3 Tm1h2 Tmlhl Tm1ho
R-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
0Ch Tlcap Tmlpsc

3. Sample description

3-1. Timerl is 16-bit auto-load timer, when initial value is up to TM1L and TMH, when timer
overflows, it is not necessary to set timer initial value.

3-2. Timerl clock source can only be FOSC/2, the time calculation of Timerl is as follows:
Time =1/fosc*2*Timerl Pre-Scale * (65536-TIMER1)
Use DEMO as sample, timer 1 ms calculation is as follows: 1/4*2*16(256-131)=1000 us, the
time can be used for oscilloscope to observe LED light level changes.

3-3. Timerl configuration steps:

(1) Set TIMER1 frequency division ratio, in this case, there are 2 divisions (TM1PSC=0,
r_plane, OcH.0), in this case, it is set as timer mode (T1cap=0, r_plane, OcH.1).

(2) Assign Timerl initial value and reload value to TM1L (f_plane, 0OaH.7~0) and TM1H
(f_plane, ObH. 7~0).

(3) Clear Timerl interrupt flag (tm1if=0, f_plane, 09H.5) and enable interrupt (tmlie=1,
f_plane, 08H.5).

9 tenx technology inc.
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4. Circuit diagram

Ul
VDD PEL |, 4| PE
TOCKIPEZ |,  , | PATRST/VPP
NC |, 3 | _PA4UXINXRC
Dy c1 T ® v
W \iED 104, PEA__| . o |__PDO/TKI4PWM
b VSS |, ¢ |__PDS/TKITCOUT
i INTOPAD | ;s |__PDA/TKI2
- == Twwmmmm o 24 |__PDYTKILNI
PWMO/PAS PD2/TK10/CMPO
e INT2/PA2 }[1] ig PDL/TKY/IN+
TMOTGLRAS |,  ,, | PDO/TKS/NO-TMITGL
A
TK2/PB2 i;‘ }g PB5/TKS
TK3PB3 | 0 o [ PBA/TK
TMS57PEA0-32
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Advance Information

05. TIMERZ2 Application Sample

1. Sample function: After power on, the LED output frequency is 1 Hz. Details of

DEMO routine please refer to Timer2.asm.

. Timer1 related registers

F-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
08H Tm2ie
09H Tm2if
R-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
OEh Tm2clks Fircsell FircselO Tm2pscl | Tm2pscO

3. Sample description

3-1. Timer2 is a 15-bit auto-load timer, the clock source can be Fcpuclk/128 or slow-clock, it is
not necessary to set the initial value, user only needs to select the frequency division.

3-2. Set clock source and frequency division TM2PSC.
(1) Select slow oscillating, timer 0.5 s: Time =1/32768*16384=0.5s
(2) Select Fcpuclk/128, timer: Time=Fcpuclk/128*16384

3-3. Timer2 configuration steps:
(1) Set clock source and frequency division TM2PSC.

(2) Clear Timer2 interrupt flag tm2if=0 and enable interrupt tm2ie=1.

11 tenx technology inc.
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4. Circuit diagram

Ul Cl
VDD FEL ¥ 4 | FED 33P
TOCKIFEZ |, 3] | PATRSTAVER ,
) e i o [_FAdnmim [ e,
| VD " Sg | PAIEOUT i
Dl =—¢l PEG g oz | FDTPWHA A
h 4 EEED 104. P4 |- 57 | PDETEI4/FWHD
T 2 |__FDSTKISTCOUT
INTOPAD | 55 [__PDAITKL2 e
& =  [NTIPWMAPAL | 54 |__PD3TEILN] —
= PWMOFAS | O, [ PD2TEIOCMPO 33P
1% INT2PA2 | | -, | PDLTESMN+ i
TMOTGLPAE | . . | PDOTERIND-TMITGL ==
TEOPED |, 3 [ PBUTE?
TELFEL | o | [ PBETES
TE2PEZ | . o [ PESTES
TE3PB3 ||, |, [ PB4TE4
TMSTPE4D-32
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06. WDT/WKT/XINT Application Sample

1. Sample function: under sleep mode, WKT and external interrupt is waken up from
sleep mode. Details of DEMO please refer to WKT.asm, XINT.asm.

2. WDT/WKT/XINT related registers

F-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
08H wktie xint2ie xintlie xintOie
09H wktif Xint2i Xintli XintOi
OFH Sircsell Sircsel0 stpfck selsub sube Subtypl Subtyp0
R-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
05H Pae6 Pae5 Pae4 Pae3 Pae2 pael pae0
08H papu? papu6 papub papu4 papu3 papu2 papul papu0
OBH Wktpscl WktpscO
OCH Intledge
ODH Wktkrcs TmOtks Tkspeedl TkspeedO Tksel3 Tksel2 Tksell TkselO
OEh Wdtpscl W(dtpscO wdtslpstp Fircsell FircselO

3. Sample description

3-1. When routine executing sleep, status register is PD=1, TO=0, it will enter power save mode.
At this time, it can be waken up by reset (power on reset, low voltage reset, external pin

(PAT) reset, watch dog timer reset) or external interrupt (3 external interrupts, WKT
interrupt).

(1) After power on reset, all system and external registers will reset to their default
hardware setting.

(2) Low voltage reset is set by SYSCFG Bit 11-10 LVR (LVR=11is 1.5V, LVR=01 is 2.3V,
LVR=01 is 3.2V).

(3) External pin reset is set by SYSCFG Bit 7 XRESETE (1: enable, 0: disable).
(4) WKT interrupt wake up from SLEEP configuration steps: (refer to WKT.asm)
® System sets register SYSCFG, WDTE=0.

® Set WDT overflow time, decided by WKTPSC.

® Clear WKT interrupt flag wkti=0 and enable interrupt wktie=1, then execute SLEEP
instruction to enter sleep mode.

® WHKT timer overflows, interrupt occurs, sleep mode is waken up.
(5) External interrupt wake up from SLEEP configuration steps: (refer to XINT.asm)

® INTO and INT2 can be triggered only by falling edge, in application, turn on internal
pull high resistor and set as input; INT1 is bidirectional triggered, decided by
intledge (O: falling edge, 1: rising edge). Set falling edge triggered, set as input port

13 tenx technology inc.

Preliminary Rev 1.0, 2011/07/07



Advance Information AP-TM57PE40 01E
8-Bit Microcontroller

and turn on internal pull high resistor. Set falling edge triggered, set as input port,
and close internal pull high resistor and connect pull low resistor.

® Clear external interrupt flag xint2i=0, xint1i=0, xint0i=0 and enable interrupt xint2e,
xintle, xintOe, execute SLEEP instruction to enter sleep mode.

® External interrupt pin changes from sleep mode to wake up, and enter external
interrupt routine.

3-2. When IC is operating under general mode, WDT/WKT/XINT operating configuration steps
are the same, except enter sleep mode.

4. Circuit diagram

il

(=]
—

—_—
] o VDD PEl 1 22 PED
TOCELPEZ2 3 - PANRSTIVER
52 N.C 3 a0 PALIEINGIRC
r— woo 4 20 PAZEOUT
Cl PEZ 5 oq FDF WA
i || ] 1o PEd |, 2 [FoemKI4mwM
55 | Vs 2 2 FDSTEISTCOUT
q || r— INTO/PAD 5 a5 FDATELZ
| INT1IPWMAPALL g o4 FDTELILIN]-
PWMOPAS 0 o5 FDATEIQCMPOD
INTZ2/PAZ 11 P FDLTESIN+
Yo DLAA TMOTGL/PAS PDOTESANO-TMITGL
T El TEFEED E gé FEWTE?
IE TELDBL | |, g | DBSITES
o2 AN iy TEZTE2 o s FES/TES
TES/PES 16 17 FE4LTES
Aan =
e B3 TM57PE40-32
1K
XINT circuit diagram
Ul
VDD PE1 ; 5 PEO
TOCKLPEZ = = PA7/RST/VPP
] N.C = = PAA/XIN/XRC
VDD ; 5 PA3/XOUT
D1 = PE3 PD7/PWNMA
W wirD 104. PEA g %g PD6/TK14/PWMO
R VS8 2 s PD5/TK13/TCOUT
INTO/PAD . = PD4/TK12
—— INT1/PWMAPAL 5 i PD3/TK11/IN1-
S PWMO/PAS 2 = PD2/TK10/CMPO
15 INT2/PA2 = = PD1/TK9/IN+
TMOTGL/PAG 5 = PDO/TK&/INO-"TM1TGL
TKO/PBO . % PB7/TK7
TK1/PB1 s 5 PB6/TK6
TK2/PB2 R xs PB5/TKS
TK3/PB3 i e PB4/TKA4

TMS7PEA40-32

WKT circuit diagram
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Advance Information

07. TK Application Sample

1. Sample function: TK7(PB7) controls LED light. Details of DEMO routine please
refer to TK.asm.

2. TK related registers

F-Plane
Address Bit7 | Bit6 Bit5 Bit4 Bit3 Btz | Bitl | Bit0
01H Timer0 content
06H Pbd7 Pbd1l
08H tm1i wktie
09H Tmlif wktif
OFH Sircsell Sircsel0 stpfck selsub sube Subtypl Subtyp0
12H StoptmO0
R-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
02H capola TOcap TOiedge SeltOi TmOpsc3 | TmOpsc2 | TmOpscl | TmOpscO
06H Pbe7 Pbe6 Pbe5 Pbe4 Pbe3 Pbe2 pbel pbe0
07H Pde6 Pde5 Pde4 Pde3 Pde2 pdel pdbe0
09H pbpu7 pbpu6 pbpu5 pbpu4 pbpu3 pbpu2 pbpul pbpu0
OAH pdpu6 pdpu5 pdpu4 pdpu3 pdpu2 pdpul pdpu0
OBH Whktpscl WktpscO
ODH Wktkrcs TmOtks Tkspeedl | TkspeedO Tksel3 Tksel2 Tksell TkselO
12H Pb_ie7 Pb_ie6 Pb_ie5 Pb_ie4 Pb_ie3 Pb_ie2 Pb_iel Pb_ie0
13H Pd_ie6 Pd_ie5 Pd_ie4 Pd_ie3 Pd_ie2 Pd_iel Pd_ie0

3. Sample description:

3-1. TM57PE40 has 15 touch keys. timer0, wkt, timerl can be used as timer and counter.

3-2. The variables available: touch key oscillating speed (tkspeed), channel selection (tksel), I/O

selection (pb_ie and pd_ie), timer (tmOtks), counter (wktkrcs).

w

3-3. touch key configuration:

(1) Close pull high, set pbpu, pdpu.

(2) Enable touch key, set tkctl.
(3) Enable I/O setting Pb_ie, pd_ie.

Preliminary
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4. Circuit diagram:

Ul
VDD PF1 ; - PEO
TOCKUPEZ | , 31 PA7/RST/VPP
N.C 3 = PA4/XIN/XRC
VDD PA3/XOUT
DI c1 PE ;‘ %g PD7/PWMA
Wi 104. PEA__| - S5 [_PDSTKI4PWMY
e V5SS PDS/TK13/TCOUT
INTO/PAD | . B PD4/TK12
—  INTU/PWMA/PAL g %i PD3/TK11/IN1-
M PWMO/PAS - - PD2/TK10/CMPO
T INT2/PA2Z e > PD1/TK9/IN+
TMOTGL/PAG . PDO/TK&/INO-"TMITGL
i N
TK2/PB2 o o PB5/TKS
== Ik i M
TK3/PB3 | | 17 | PB4/TKA
touch TM57PE40-32
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08. TCOUT Application Sample

1. Sample function: CPUCLK output PD5 PIN. Details of DEMO routine please refer
to TCOUT.asm.

2. TCOUT related registers

F-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
OFH - Sircsell | Sircsel0 stpfck selsub sube Subtypl Subtyp0
R-Plane
Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
OCH Tcopscl TcopscO tcoe

3. Sample description:
3-1. TCOUT will output frequency division CPUCLK to PD5.

3-2. Set TCOUT:
(1) In this sample, the fast clock is chosen as CPUCLK (selsub=0, f_plane,0fH.3).

(2) Cpuclk frequency division, in this case, is using 16 divisions (TCOPSC=11b,
r_plane,OcH.7~6).

(3) Enable PD5 cpuclk output, set (TCOE=1, r_plane,OcH.5)

4. Circuit diagram:

Ul
VDD PE1 ] o PED
TOCKI/PE2 2 21 PAT/RST/VPP
N.C 3 30 PAASIN/ARC
VDD 4 29 PA3/XOUT
=—C1 PE3 5 28 PD7/PWMA
104. PE4 5 27 PD6/TK14/PWMO
V55 PDS5/TE13/ TCOUT
. INTO/PAO ; ig PD4/TK12 Lol
— INT1/PWMA/PAL 9 24 PD3/TK11/IN1-
PWMO/PAS 10 23 PD2/TK10/CMPO
INT2/PA2 11 22 PD1/TKO/IN+
TMOTGL/PAS 12 21 PDO/TKS/INO-/TM1TGL
TKO/PBO 13 20 PB7/TKT
TK1/PB1 14 19 PB6/TK6
TK2/PB2 15 18 PBS/TKS
TK3/PB3 16 17 PB4/TK4
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