
§General Description:
TC7668 MCU is  an easyused 4b i t  CPU base microcont  ro l ler.  I t  conta ins
1984word ROM(MTP),  144n ibb le  RAM, t imer/  counter,  t ime base,  watch
dog timer, PWM, interrupt service, IO control hardware, LVR and touch pad feature
for  spec i f ied appl icat ions.  The dev ice is  a lso su i tab le for  d iverse s imple
appl icat ions in control  appl iance and consumer product.

§Features:
1.Tens i l i con C loud RISC 4b i t  CPU core

2.Tota l  26 cruc ia l  inst ruct ions and two address ing mode

3.Most  inst ruct ions need 1 word and 1 machine cyc le(2 system c locks)  
except  read tab le  inst ruct ion(RTB)

4.Advance CMOS process

5.Work ing memory wi th 1984*16 program ROM(MTP) and 144*4 SRAM

6.4 leve l  s tacks

7.LVR vo l tage can se lect  2 .0V or  2 .7V by reg is ter

8.Operat ing vo l tage:  3.5V~5.5V (LVR=2.7V);  2 .2V~5.5V (LVR=2.0V)

9.System operat ing f requency:  (at  VDD=5V)

.Highspeed system osc i l la tor(RC8M):

Bui l t in  RC osc i l la tor:  8MHz ( typ ica l )  ± 5%

Highspeed system c lock(OSCH):  4MHz ( typ ica l )

.Low speed per iphera l  osc i l la tor(RC32K):

Bu i l t in  RC osc i l la tor:  32KHz ( typ ica l )  ± 30%

Lowspeed per iphera l  c lock(OSCL):  32KHz ( typ ica l )
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10.The MCU wi l l  go into low speed operat ion mode (RC32K on and 
RC8M off )  automat ica l ly  a f ter  power on or  reset  re lease.

11.Offer  2 IO + 3 touch pad or  5 genera l  programmable IO

IO port  bu i l t in  key wakeup feature enable by sof t  ware sett ing 
Prov id ing externa l  in terrupt  inputs

Offer ing interna l  s igna l  outputs ,  l i ke PWM

12.Two t ime base

Time base of fers  2 var ious per iod interrupt  request

13.One 8b i t  TCP1 autore load t imer/counter

4 k ind c lock sources se lected by sof tware

14.One 8b i t  TCP2 autore load t imer/counter,  can impr ove PWM
funct ion 4 k ind c lock sources se lected by sof tware

15.Bu i l t in  4 set  8b i t  PWM output

16.MCU system protect ion and power sav ing contro l led mode: Bu i l t in  
watch dog t imer (WDT) c i rcu i t

Bu i l t in  low vo l tage reset  (LVR) funct ion Out  of  user  program’s  range
detect ion

Prov ide h igh/ low system operat ing speed,  s leep and stop mode for
power sav ing contro l

17.3 p ins wi th touch pad detect ion

18.Prov ides 8 interrupt  sources

Externa l :  INT0,  INT1 shared wi th IO pad

Interna l :  two t imer/counter,  two t ime base,  two touch pad ’s  interrupt

19.Prov ide package types

SOP 8/SOT23-6/DFN8L
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§Applications:
1.Household e lect r ic  app l iances

2.Consumer products

3.Measurement contro l ler

§Package Description:
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§Block Diagram:
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§Pin Description:
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Note:  TA0 share wi th MTP VPP p in,  and the input  vo l tage does not
exceed the abso lute maximum rat ing V in VSS0.3V~VDD + 0.3V
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§IO Cell Type Description:

§Absolute Maximum Ratings:
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§DC and AC Characteristics:
§§DC Characteristics: (Test condition at room temperature=25oC)
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§AC Characteristics(Test condition at room temperature=25oC):
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§Memory Map:

§Interrupt Vectors:

§File Registers:
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§Peripheral Registers:
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§Peripheral Registers:
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§System Function Description:
S-1: System oscillator
The h igh speed osc i l la tor  i s  operated in  bu i l t in  R C mode.  The f requency
range between 7.6MHz~8.4MHz ( typ ica l  at  VDD=5V).  The system c lock
(OSCH) is  system osc i l la tor  f requency d iv ided by 2.

S-2: Peripheral oscillator
The low speed osc i l la tor  i s  bu i l t in  an interna l  RC osc i l la tor  that  i s  for
low power consumpt ion cons iderat ion and f ixed per iphera l  dev ice t iming
contro l .  The f requency range between 22KHz~42KHz ( typ ica l  at  VDD=5V).
The per iphera l  c lock(OSCL) i s  per iphera l  osc i l la tor  f requency.

S-3: CPU clock
The CPU c lock comes f rom system/per iphera l  c lock which is  contro l led
by H/L b i t  in  PS reg is ter.  The h igh speed operat ion f requency comes
from system c lock d iv ided by CPUFS reg is ter.  The low speed operat ion
frequency comes f rom per iphera l  c lock.

CPUFS[20BH]:  CPU frequency d iv is ion ’s  reg is ter  [R/W],  power on va lue [00]

CS1~CS0: The se lector  va lue of  CPU d iv is ion ’s  reg is ter.
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F igure:  System/Per iphera l  Osc i l la tor  and CPU C lock Sources
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S-4: Power Saving Mode (Stop mode and Sleep mode)
The CPU enters  s top or  s leep mode is  operated by wr i t ing CPU power
sav ing contro l  reg is ter  (PS) .  Dur ing the power sav ing mode,  CPU ho lds
the interna l  s tatus of  the system. In s top mode,  the osc i l la tor  c locks
wi l l  be s topped and system need a warmup t ime for  the s tab i l i ty  of
system c lock running af ter  wake up.

When the power sav ing mode is  swi tched,  do not  per form i t  at  the
same t ime as the h igh and low speed swi tch ing.  Swi tch to low speed
before sett ing the power sav ing mode.  The inst ruct ion that  fo l low the
STOP or  SLEEP mode (set  by PS reg is ter)  must  be NOP,  and two NOP
inst ruct ions must  be fo l lowed,  i t  make sure to wake up success.
example:  set  low speed s leep f rom h igh speed.

STX #$0,PS

STX #$2,PS

NOP

NOP
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Figure: System Operation State Diagram

The MCU has 4 operat ing modes,  inc lud ing h ighspeed operat ion,  low 
speed operat ion,  s leep and stop modes.  The MCU wi l l  go into low 
speed operat ion mode (RC32K on and RC8M off )  automat ica l ly  a f ter  
power on or  reset  re lease.  Af ter  wake up f rom s leep mode,  the MCU 
wi l l  resume the last  operat ion mode.
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Power sav ing mode condi t ion and re lease
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The c lock of  watch dog t imer comes f rom t ime base 1st  over f low
output  (TB1OV).User  can use the t ime up s igna l  to  prevent  a
sof tware mal funct ion or  abnormal  sequence f rom jumping to an
unknown memory locat ion caus ing a system fata l  fa i lure.  Normal ly,
i f  the watch dog t imer t ime up s igna l  act ive that  wi l l  reset  the ch ip.
At  the same t ime,  program and hardware can be in i t ia l i zed and
resume system under normal  operat ion.  The ch ip a lso prov ides 2
steps c lear  watch dog command as the programmer wr i tes  INTF
wi th F H data f i rs t  that  wi l l  enab le the WDT c lear,  and then wr i tes
CLRWDT reg is ter  a f ter.  Complete ly  f in ishes the two wr i te  s teps wi l l
c lear  the watch dog t imer.  User  should wel l  ar range the two comm
and steps for  avo id ing the dead lock loop.  Watch dog t imer wi l l  be
c lear  when reset ,  CPU enter  s leep mode or  s top mode.

User should keep in minds that always clear the WDT at main 
program and never clear the WDT in the interrupt routine.

The maximum period of  WDT =(TB1OV cycle t ime) * 8

Figure:  Watch Dog Timer control  c ircuit
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The low vo l tage reset  (LVR) forces the MCU in reset  s tate dur ing
power fa i lure,  espec ia l ly  as  MCU work ing in  AC power app l icat ion,
prevent ing f rom abnormal  s tate i s  the key issue.  Th is  funct ion can
not  be turn of f.  The detected vo l tage locates smal l  than 2.0V or  2 .7V
is  se lected by LVRCON reg is ter.  The vo l tage in  the tab le  would have
a l i t t le  to lerance in  d i f ferent  lo t  of  ch ip and env i ronment .

LVRCON[21CH]: LVR control  register [R/W] ,  default  value [0]

LVRVS: Low voltage reset voltage selector.  (0:  2.0V; 1:  2.7V)
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The ch ip has four  k inds of  reset  sources:  POR (power on reset) ,  
Watch dog t imer over f low reset ,  LVR ( low vo l tage reset)  and Burn
out  reset .  The reset  feature can be d iv ided into 2 k ind groups that
one is  system reset  and the other  i s  CPU reset .  The system reset
wi l l  in i t ia l i ze  the CPU and per iphera l  dev ice wi th defau l t  s tate.  
The CPU reset  on ly  in i t ia l i zes  the CPU state and keeps the
per iphera l  s tate no change.

The ch ip prov ides automat ica l ly  system reset  funct ion when the
power i s  turned on.  The VDD should be be low 0.5V and i ts  r i s ing
s lope ( f rom 0.1VDD up to 0.9VDD) needs less  than 10ms.

.POR (power on reset)

The system reset  s igna l  wi l l  generate automat ica l ly  when the
watch dog t imer runs over f low.  I f  watch dog t imer i s  c leared
regular ly  by users ’  program, no watch dog t imer reset  wi l l  occur.
Unless the MCU is  forced into abnormal  s tate,  the sof tware
contro l led procedure is  d is rupted and caus ing watch dog t imer
over f low,  then i t  wi l l  generate a system reset  s igna l  to  in i t ia l i zes  
the ch ip return ing to normal  operat ion.

The LVR funct ion is  used to moni tor  the supply  vo l tage of  MCU, 
i t  w i l l  generate a system reset  s igna l  (wi th 8 OSCL deboun ce t ime)
to reset  the microcontro l ler  as  the VDD power fa l l s  be low the
defau l t  sett ing leve l  VLVR.

WDTF: Watch dog t imer over f low reset  f lag.  (0:  no act ive;  1:  act ive)
LVRF: Low vo l tage reset  f lag.  (0:  no act ive;  1:  act ive)
BOF: Burn out  reset  f lag.  (0:  no act ive;  1:  act ive)
Note:  The RESETF is  on ly  c leared by power on reset .

.Watch dog t imer overf low reset

.Low voltage reset (LVR)

As CPU out  of  program area,  the CPU can detect  the abnormal
condi t ion and generate a system reset  s igna l .

RESETF[300H]:  Reset  source f lag reg is ter  [R/W],  power on va lue [000]

.Burn out reset (Program sequence abnormal)
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PS[008H]:  Power sav ing contro l  reg is ter  [R/W] ,  defau l t  va lue [000]

STOP: Into s top mode.  (0:  d isab le;  1:  enable)
SLEEP: Into s leep mode.  (0:  d isab le;  1:  enable)
H/L:  CPU c lock se lector.  (1:  System c lock;  0:  Per iphera l  c lock)
When H/L=0,  system c lock osc i l la tor  i s  s topped.

When STOP bit is set to 1, system and peripheral clock oscillator are stopped. 
When H/L bit is set to 1, system clock oscillator is stopped. The SLEEP bit and STOP bit 
will be cleared to 0 automatically when the release conditions occur from reset, interrupt 
or input wake up.
When the power saving mode is switched, do not perform it at the same time as the high 
and low speed switching. Switch to low speed before setting the power saving mode. 
The instruction that follow the STOP or SLEEP mode (set by PS register) must be NOP,
and two NOP instructions must be followed, it make sure to wake up success.
example: set low speed sleep from high speed.
STX #$0,PS
STX #$2,PS
NOP
NOP

SPCON0 [20DH]:  Spec ia l  contro l  0  reg is ter  [R/W] ,  defau l t  va lue [000]

CDSC: Charge and d ischarge sequence contro l  for  touch sensor  funct ion

.S-11.  Special  control  register

19

S-10. Power Saving Control Register
TC7668

深圳
市腾

芯微
云电

子有
限公

司



The system/per iphera l  osc i l la tor  generates the system contro l  t iming
for  CPU core or  per iphera l  dev ices wi th f ixed contro l  phase,  so the
waveform of  osc i l la tor  becomes sens i t ive to no ise,  abnormal  duty
espec ia l ly  fata l  for  CPU.  Any swi tch ing of  c lock source needs
osc i l la t ion s tab le  t ime (OST) to make sure the osc i l la t ion is  s tab le
and synchron ized wi th CPU t iming phase.  The re lat ive OST for
d i f ferent  osc i l la tor  wi th reference va lue as be low tab le:
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The CPU prov ides on ly  1 interrupt  vector  (001H) and no pr ior i ty,  
but  can expand to mul t i sources.  Interrupt  source inc ludes externa l
interrupts  ( INTxINT),  t imer/counter  interrupts  (TCPxINT),  t ime base
interrupt  (TBxINT) or  other  per iphera l  dev ice interrupt  request
(PERxINT).  The interrupt  contro l  reg is ters  ( INTC or  INTC1) conta in
the interrupt  contro l  b i ts  to  enable and d isab le corresponding
interrupt  request  and the corresponding interrupt  request  f lags
in the (INTF or  INTF1) reg is ters .  Before f in ish ing the interrupt
serv ice rout ine,  another  interrupt  request  wi l l  keep wai t ing unt i l
program return f rom interrupt  rout ine.

I f  the interrupt  request  needs serv ice,  the programmer may set
the corresponding interrupt  enable b i t  to  a l low interrupt  act ive.
Externa l  in terrupts  can se lect  t r igger  type by sett ing INTTS
reg is ter,  and set  the re lated interrupt  request  f lag (INTxF) .  The
interna l  t imer/counter  interrupt  i s  sett ing the TCPxF to 1,  resu l t ing
from the t imer/counter  over f low.  The t ime base interrupt  was
prov ided 2 per iod ic  interrupt  request  cyc les  for  user  operat ing
a per iod ic  rout ine.

When the corresponding interrupt  enable and f lag b i t  i s  set  to  1,
the CPU wi l l  act ive the interrupt  serv ice rout ine.  Then CPU reads
the serv ice f lag and check the request  pr ior i ty  then proceeds wi th
the re lat ive interrupt  serv ice.  Af ter  CPU wr i tes  the corresponding
bi t  to  0 in  the INTFx reg is ter,  the serv ice f lag wi l l  be c leared to
0(us ing STX #n,$m inst ruct ion) .  The INTF and INTF1 reg is ters ’  b i t
can on ly  wr i te  “0”  to c lear  the f lag.  User  wr i tes  “1”  to f lag b i t  wi th
no ef fect .

S-13. Interrupts
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INTTS[20CH]: Interrupt trigger type selector register [R/W], default value [0000]

INTC[00AH]: Interrupt control register [R/W], default value [0000]

INTF[00BH]: Interrupt request flag register [R/W], default value [0000]

TB1IE: Enable time base 1st interrupt. (0: disable; 1: enable)
TCP1IE: Enable interrupt of TCP1 timer/counter. (0: disable; 1: enable)
TCP2IE: Enable interrupt of TCP2 timer/counter. (0: disable; 1: enable)
TB2IE: Enable time base 2nd interrupt. (0: disable; 1: enable)

TB1F: Time base 1st interrupt request flag. (0: inactive; 1: active)
TCP1F: TCP1 Timer/counter interrupt request flag. (0: inactive; 1: active)
TCP2F: TCP2 Timer/counter interrupt request flag. (0: inactive; 1: active)
TB2F: Time base 2nd interrupt request flag. (0: inactive; 1: active)

INT0S1~INT0S0: Interrupt 0 (INT0) trigger type selector.
0:Low level trigger.
1:Falling edge trigger.
1Rising edge trigger.
2Dual edge trigger.

Low level trigger.
Falling edge trigger.
10:Rising edge trigger.
11:Dual edge trigger.
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INTC1[00CH]: Extended interrupt control register [R/W], default value [00]

INTF1[00DH]: Extended interrupt request flag register [R/W], default value [00]

TPINTC[00EH]: Touch pad interrupt control register [R/W], default value [00]

TPCMPIE: Capacitor overcharge interrupt enable. (0: disable; 1: enable)
TPCTIE: Duty counter overflow interrupt enable. (0: disable; 1: enable)

TPCMPF: Capacitor overcharge flag. (0: inactive; 1: active)
TPCTF: Duty counter overflow flag. (0: inactive; 1: active)

INT0IE: Enable INT0 external interrupt. (0: disable; 1: enable)
INT1IE: Enable INT1 external interrupt. (0: disable; 1: enable)

INT0F: INT0 external interrupt request flag. (0: inactive; 1: active)
INT1F: INT1 external interrupt request flag. (0: inactive; 1: active)
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§ Peripheral function description:
P-1: Timer/Counter clock pre-scale

FS2~FS0: The selector of TCPFS.

OSCH: RC8M/2=4MHz.

The System c lock is  the most  h igh f requency d iv ided by 2 of  MCU. 
For  var ious per iphera ls ,  app l icat ion needs d i f ferent  c lock source
d iv ided f rom system c lock.  TCPFS reg is ter  i s  a  se lector  for  choos ing
su i tab le  f requency (FS) .

TCPFS[210H]: Timer/Counter clock prescale register [R/W], default value [000]
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P-2: Time base

The t ime base has 2 interrupt  sources and both of  them come from
the per iphera l  in terna l  RC osc i l la tor.  The t ime base 1st  over f low
output  (TB1OV) can cause interrupt  and the per iod is  se lected by
TB1S2~TB1S0 in  TBC reg is ter.  The t ime base 2nd over f low output
(TB2OV) a lso of fers  two sample f requency opt ions by TB2S b i t  in
the TBC reg is ter.
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TBC[20AH]:  T ime base contro l  reg is ter  [R/W],  defau l t  va lue [1111]

TC7668

TB1S2~TB1S0: T ime base 1st  over f low frequency se lector.

TB2S: T ime base 2nd over f low frequency se lector.

Note:  Every t ime wr i t ing the TBRB wi l l  c lear  the t ime base.
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P-2-1: Adjustment time base

TC7668

ADJSTAT[219H]: Frequency adjustment status flag register [R], default value [1]

TBADJF: Time base adjustment status flag. (0: busy; 1: idle)

TBLDRL[21AH]: Time base preload low nibble data register [R], default value [0000]

TBLDRH[21BH]: Time base preload high nibble data register [R], default value [1000]

TBLDR7~TBLDR4: Time base preload high nibble data.

User can adjustment the time base for accurate 256Hz by modify 1st 8bit counter 
preload value, the time base preload counter initial value is 80H in power on, the 
adjustment procedure will modify the preload counter value to approach 256Hz, there 
is using TCP1 and TCP2 cascaded to form a 16bit timer/counter, chooses clock source
FS and s et TCPFS=0H for TCP1, then load 3D09H(4MHz/15625=256Hz) to the 16bit 
counter and write 1H to ADJSTAT register to start adjustment, then check TBADJF flag.
The adjustment procedure is finished when TBADJF=1.

The adjustment procedure flow chart as follow:

TBLDR3~TBLDR0: Time base preload low nibble data.
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TC7668

One 8bit timer/counters (TCP1) with 4 kind clock s ources and preload data buffer
can implement as a timer or counter feature. The clock source of TCP1 is selected
by TCP1S1~TCP1S0 of the TCP1 control register (TCP1C). TCP1OV is the timer or
counter overflow signal and the rising edge will set the relative interrupt flag.

TCP1EN: TCP1 counting enabled. (0: disable; 1: enable)
TCP1LD: TCP1 autoreload enabled. (0: disable; 1: e nable)
TCP1S1~TCP1S0: TCP1 clock source selector.

TCP1C[211H]: TCP1 Timer/counter control register [R/W], default value [0000]

P-3: 8-bit Timer/Counter for TCP1
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TC7668
TCP1L[212H]: TCP1 low nibble data register [R/W], default value [xxxx]

TCP1H[213H]: TCP1 high nibble data register [R/W], default value [xxxx]

* TCP1D: Like a 8bit TCP1 data register [R/W], def ault value [xxH]

TCP1_3~TCP1_0: Reading TCP1 counter low nibble data.
TCP1D3~TCP1D0: Writing TCP1D low nibble of data buffer.

TCP1_7~TCP1_4: Reading TCP1 counter high nibble data.
TCP1D7~TCP1D4: Writing TCP1D high nibble of data buffer.

One 8bit timer/counters (TCP2) with 4 kind clock s ources and preload data buffer can
implement as a timer or counter feature. The clock source of TCP2 is selected by
TCP2S1~TCP2S0 of TCP2 control register (TCP2C). TCP2OV is the timer or counter
overflow signal and the rising edge will set the relative interrupt flag.

TCP2EN: TCP2 counting enabled. (0: disable; 1: enable)
TCP2LD: TCP2 autoreload enabled. (0: disable; 1: e nable)
TCP2S1~TCP2S0: TCP2 clock source selector.

The special R/W function for TCP1 has different target, AS writing TCP1H/L registers
that are updating preload data of the TCP1D. As read TCP1H/L registers that are the
brand new TCP1 counter value.

TCP2C[214H]: TCP2 Timer/counter/PWM control register [R/W], default value [0000]

P-4: 8-bit Timer/Counter/PWM for TCP2
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TC7668

TCP2L[215H]: TCP2 low nibble data register [R/W], default value [xxxx]

TCP2_3~TCP2_0: Reading TCP2 counter low nibble data.
TCP2D3~TCP2D0: Writing TCP2D low nibble of data buffer.

TCP2H[216H]: TCP2 low high data register [R/W], default value [xxxx]

TCP2_7~TCP2_4: Reading TCP2 counter high nibble data.
TCP2D7~TCP2D4: Writing TCP2D high nibble of data buffer.

The special R/W function for TCP2 has different Target, AS writing TCP2H/L registers that
are updating preload data of the TCP2D. As read TCP2H/L registers that are the brand
new TCP2 counter value.

* TCP2D: Like a 8bit TCP2 data register [R/W], def ault value [xxH]
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.Timer

When TCPx works as a timer, user needs give the preload data TCPxD for periodic
interrupt. After initial setting, user starts the TCPx counting by setting.

When 8bit timer/counter:

Tc = (selected clock cycle) * (256) if TCPxD=00H
Tc = (selected clock cycle) * (TCPxD) otherwise

When 16bit timer/counter:

Tc = (selected clock cycle) * (65536) if TCP1D=00H
TCP2D=00H Tc = (selected clock cycle) * (TCP2D*256+TCP1D) otherwise

When user writes data to the TCPxH/L, the data just keep in TCPxH/L latch. During
the TCPxEN=1 command executed, the TCPxH/L latch’s complement value will load
into counter TCPxH/L as initial value and start the timer function. Necessary TCPxLD=1,
timer run with reload feature as TCPx up counts and reaches the value of FFH for TCPx.
At the same time, interrupt request flag TCPxF will set activated, if software enables the
corresponding interrupt enable bit, interrupt hardware will cause MCU interrupt service
routine.
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.Counter

Counter feature is implemented only by TCPxLD=0, the TCPxD can be zero or not that
depends on software needs. User starts and stops the counter by changing the TCPxEN
bit value. On the save side, reading the counter value after stopping the count by
disable TCPxEN=0, if reading the counter value during value changing that means clock
in happening at the same time. The reading of counter value may disrupt for transient
state. If counter is not enough for counting, user can enable the interrupt and using the
data RAM as software counter for extending the counter stage.
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P-5: 16-bit Timer/Counter (TCP1 and TCP2 cascade)

FS: Clock scaled frequency comes from OSCH.

RC8M: Bulitin high frequency RC oscillator.

TBCK: Peripheral clock source, 32KHz in the RC mode.

TB1OV: Time base 1st overflow output.

TCP1OV: TCP1 overflow output.

PWM0~1, 3~4: TCP2 cycle time with PWMxD duty output signal.

Two sets TCP can be cascaded to form a 16bit timer /counter when TCP2 chooses
TCP1OV as clock source (TCP2S1=1 and TCP2S0=1). In the 16bit timer application,
user should use TCP1EN to control the starting or stopping counting of 16bit
timer/counter, data load is cont rolled by writing TCP1EN=1. The rising TCP2OV will
reload the contents in the preload register into timer/counter if TCP2LD=1. 
The interrupt feature is different, in this case, the TCP1 interrupt will be inhibit when
TCP1OV occur, the TCP2 interrupt is normally.
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.PWM
The PWM period generated from TCP2. When PWMxEN enable, and PWMOUT pin
(PA0, PA1, PC0, PC1 must be output mode) change to output mode, PWMx signal
will output to PWMOUT pin. If TCP2 is running, set PWMxEN=1 will not execute
until TCP2OV occur.
The duty of PWMx value is store in PWMxL and PWMxH, user write PWMxH first, last
write PWMxL. When write the PWMxL, the duty value will be load to PWMxD at the
same time. PWM’s duty value cannot bigger than TCP2 preload data. If not, PWMOUT
is an unexpected signal.
User can select PWMOUT pin start with 1 or start with 0 by PWMSTS register. When
TCP2 enable, timer/counter start counting. If timer/counter value equal to PWMx
duty’s complement value, PWMOUT will change state. The PWMOUT back to start
state, When TCP2 is overflow.
User does not use PWM in 16bit timer/counter mode. If not, PWMOUT is an
unexpected signal.
User does not use TCP2D=00H. If not, PWMOUT is an unexpected signal.

PWMSTS0[220H]: PWM start level selector register 0 [R/W], default value [000]

PWM4S: PWM4 Start level selector. (0: Start 0; 1: Start 1)
PWMC0[224H]: PWM control register 0 [R/W], default value [000]

PWMSTS1[221H]: PWM start level selector register 1 [R/W], default value [0]

PWM0S: PWM0 Start level selector. (0: Start 0; 1: Start 1)
PWM1S: PWM1 Start level selector. (0: Start 0; 1: Start 1)
PWM3S: PWM3 Start level selector. (0: Start 0; 1: Start 1)

PWM0EN: PWM0 output enabled. (0: disable; 1: enable)
PWM1EN: PWM1 output enabled. (0: disable; 1: enable)
PWM3EN: PWM3 output enabled. (0: disable; 1: enable)
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PWMC1[225H]: PWM control register 1 [R/W], default value [0]

PWM4EN: PWM4 output enabled. (0: disable; 1: enable)
PWM0L[226H]: PWM0 duty low nibble data register [R/W], default value [xxxx]

PWM0D3~PWM0D0: PWM0 duty low nibble data.
PWM0H[227H]: PWM0 duty high nibble data register [R/W], default value [xxxx]

PWM1L[229H]: PWM1 duty low nibble data register [R/W], default value [xxxx]

PWM1D3~PWM1D0: PWM1 duty low nibble data.
PWM1H[22AH]: PWM1 duty high nibble data register [R/W], default value [xxxx]

PWM1D7~PWM1D4: PWM1 duty high nibble data.
PWM3L[22FH]: PWM3 duty low nibble data register [R/W], default value [xxxx]

PWM3D3~PWM3D0: PWM3 duty low nibble data.
PWM3H[230H]: PWM3 duty high nibble data register [R/W], default value [xxxx]

PWM3D7~PWM3D4: PWM3 duty high nibble data.

PWM0D7~PWM0D4: PWM0 duty high nibble data.
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PWM4L[232H]: PWM4 duty low nibble data register [R/W], default value [xxxx]

PWM4D3~PWM4D0: PWM4 duty low nibble data.
PWM4H[233H]: PWM4 duty high nibble data register [R/W], default value [xxxx]

PWM4D7~PWM4D4: PWM4 duty high nibble data.

深圳
市腾

芯微
云电

子有
限公

司



37

TC7668

Table: PWMx duty

Note: 1. PWMxD cannot bigger than TCP2D.

2.TCP2 timer’s period = (TCP2D) * clock cycle.

3.PWM0~1,3 can start 0 or start 1 by PWMSTS0 register.

4.PWM4 can start 0 or start 1 by PWMSTS1 register.
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.IO Pad Cell Structure and Function Description

.. IO port
The input/output port has the IO control register for switching input or output mode
and data register stores the output data in output mode. If IO control register=1 and
output data=1, the IO port is programmed as input with pullup resistor and also
actives the wakeup function. User intends to read the port data with differed read
instruction. The read PxI is reading data comes from IO pad data. The data register
reading result will have the same value with output register data. Software can
performs a configuration (output data register=0, changing the IO control register to
0 or 1) for open drain type that specifies suitable for key scan application. An
additional feature supports the touch pad input.

X: don’t care the value. 
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Figure IO-A: Standard IO port with touch pad input深圳
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The standard input/output port has the IO control register for switching input or
output mode and data register stores the output data in output mode. If IO control
data=1 and output data=1, the IO port is programmed as input with pullup resistor
and also actives the wakeup function. User intends to read the port data with
differed read instruction. The read PxI is reading data comes from IO pad data. 
The data register reading result will have the same value with output register data. 
If enable internal output, the IO port must set as output (IO control data=0). 
An additional feature supports the internal PWM output and external interrupt trigger input.

X: don’t care the value

X: don’t care the value.

.. IO port with internal PWM output and external
interrupt trigger input
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Figure IO-B: Standard IO port with internal PWM output
and external interrupt trigger input
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The standard input/output port has the IO control register for switching input or output
mode and data register stores the output data in output mode. If IO control data=1 and
output data=1, the IO port is programmed as input with pulldown resistor and without
the wakeup fun ction . User intends to read the port data with differed read instruction. 
The read PxI is reading data comes from IO pad data. The data register reading result
will have the same value with output register data. If enable internal output, the IO
port must set as output (IO control data=0). An additional feature supports the
internal PWM output and external interrupt trigger input.

X: don’t care the value

X: don’t care the value.

.. IO port with internal PWM output and external
interrupt trigger input with pull down resistor and
without the wake-up function
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Figure IO-C: Standard IO port with internal PWM output and
external interrupt trigger input with pull down resisitor
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The input/output port has the IO control register for switching input or output mode
and data register stores the output data in output mode. If IO control register=1 and
output data=1, the IO port is programmed as input with pullup resistor and also
actives the wakeup function. User intends to read the port data with differed read
instruction. The read PxI is reading data comes from IO pad data. The data register
reading result will have the same value with output register data. Software can
performs a configuration (output data register=0, changing the IO control register 0
or 1) for open drain type that specifies suitable for key scan application. An additional
feature supports the touch pad input.

X: don’t care the value

. IO Pad Cell Structure and Function Description

.. IO port with touch pad input and PWM Output
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The main features of pad cell are including ESD/EFT protection and general IO access. 
A general IO pad cell can be configured as input with or without pullup resistor, or
working as a CMOS or N MOS output driver. The input pad cell must have pullup resistor
for avoiding a floating state when user doesn’t care or not be used. For concerning the
standby current, user can use data register or IO control register to fit the application.

PA0 input with pull down resistor and without wake up function, the output is open
drain driver.

. 3.IO Pad Cells

.2IO File Register
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TCI[202H]: Port C pad data reading address register [R], default value []

TCI2~TCI0: Port C pad data.
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3 non-contact inputs touch pad detector
The touch pad detector applies the charge sharing conception. The inputs share the
pad with IO ports. Builtin charge sharin g control, duty detector and debounce feature
can response the input with varie d output refresh rate that dependant on the system
request. For power saving concern, auto power off function and wake up debounce
capability can suppo rt a lower average operating current.
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The flowchart as follow:
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SPCON0 [20DH]: Special control 0 register [R/W] , default value [000]

CDSC2~CDSC0: Charge and discharge sequence control for touch pad detection function.

TPMODE: Touch pad mode for touch pad scan.
0:CAP tie to VSS when discharge mode.
1:CAP tie to VDD when charge mode. TPNIS: Touch pad detection type selector.
0:Touch pad detector use Schmitt trigger output signal.
1:Touch pad detector use comparator output signal. VREFS1~VREFS0: Voltage reference 
selector for touch pad detector.
0:1/2 VDD.
1:2/3 VDD.
10:1/3 VDD.
11:1/3 VDD.

TPCON0 [241H]: Touch pad control 0 register [R/W], default value [0000]
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TPINTC[00EH]: Touch pad interrupt control register [R/W], default value [00]

TPINTF[00FH]: Touch pad interrupt request flag register [R/W], default value [00]

TPCT0[249H]: Touch pad duty counter & latch data 0 register [R/W], default value [1111]

TPCT1[24AH]: Touch pad duty counter & latch data 1 register [R/W], default value [1111]

TPCT2[24BH]: Touch pad duty counter & latch data 2 register [R/W], default value [1111]

TPCMPIE: Capacitor overcharge interrupt enable. (0: disable; 1: enable)
TPCTIE: Duty counter overflow interrupt enable. (0: disable; 1: enable)

TPCMPF: Capacitor overcharge’s flag. (0: inactive; 1: active)
TPCTF: Duty counter’s overflow flag. (0: inactive; 1: active)

TPCT3~TPCT0: Duty counter 1st nibble for counter read.
CT3~CT0: 1st nibble of reload latch data.

TPCT7~TPCT4: Duty counter 2nd nibble for counter read.
CT7~CT4: 2nd nibble of reload latch data.

TPCT11~TPCT8: Duty counter 3rd nibble for counter read.
CT11~CT8: 3rd nibble of reload latch data.
Duty counter value= TPCT2*256 +TPCT1*16+TPCT0
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When user writes data to the TPCT2~TPCT0, the data just keep in TPCT2~TPCT0 latch
register. When TPCHS0 is writing, the TPCT2~TPCT0 latch register’s complement value
will load into TPCT2~TPCT0 duty counter as initial value and start the scan function.

The duty counter will be enabled by writing the TPCHS0 register and will set the TPCTF
flag if duty counter overflow. As writing any of the TPCHS0 addresses will reload the
12 bit counters and clear the TPCTF & TPCMPF.

MCKS[240H]: Modulation clock selector register [R/W], default value [111]

MCKS2~MCKS0: Modulation clock selector.

TPCHS0[243H]: Touch pad channel selector 0 register [R/W], default value [000]

TPEN2~TPEN0: Touch pad channel selector 1st nibble.

The TPCMPF will be set as no modulation clock going into duty counter with debounce
feature and will also call the inter rupt as TPCMPIE=1 .
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As program writes the TPCHS0 register hardware automatically discharges the
external capacitor and enables the sensor clock input until period end.

When TPCHS0 is writing, TPCTL will be set TP RUN mode, and touch pad begin
to scan touch pad.
Users can enable multichannel by setting correspon ding bit 1, which will turn on all
enable channel at the same time.

TP STOP: STOP the touch pad feature and release pad for IO port.
TP RUN: TP RUN is touchpad scan start signal, its scan the channel by TPCHS0 select.
Discharge/Charge: Discharge(charge) can hold touch pad in discharge(charge) state, 
to avoid discharge(charge) time too short.

TPCTL[248H]: Touch pad control register [R/W], default value [000].

As program writes the TPCTL register hardware automatically discharges the external
capacitor and enables the sensor clock input until period end.

TPCTL2~TPCTL0: Touch pad control selector.
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When user writes data to the TPCT2~TPCT0, the data just keep in TPCT2~TPCT0 latch
register. When writing the TPCTL register (exclude select TP STOP), the TPCT2~TPCT0
latch register’s complement value will load into TPCT2~TPCT0 duty counter as initial
value and start the scan function.

As writing the TPCTL register (exclude select TP STOP) will reload the 12bit duty
counter and clear the TPCTF and TPCMPF.

As touch pad analog switch keeps on, the relative IO port is disabled as tristate
by hardware.
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§ Application Circuit:                                Reference only
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§Package Information:
SOP 8

SOT23-6
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DFN8L

§ Ordering Form:

REVISION HISTORY：

Body:

2025/03/18：Ver. 1.3 Modify Page1,7 VDD=3.5V~5.5V@LVRmax=3.3V
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