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T Preliminary TTR620

General Description

The MCU provides cost effective for ADC application, It designs by LSI high technology with
low power process.

Features

Use 4-bit CPU core
Operating Voltage :
- (TTR620)OTP type 2.2v-5.5v (fsys=4Mhz), 3.3v-5.5v (fsys=8Mhz)

$  Oscillator type (Mask Option))

Resonator oscillator IM-8Mhz(external capacitor)
- Built-in RC oscillator external resistor, internal capacitor (400K-4Mhz )
- Internal RC oscillator : (4Mhz )
- I/O define
- External clock input(OSCH)
- Internal RC oscillator 16Khz
ROM 4K*16, RAM [256[*4
Built-in 4 stacks
Built-in a time base with internal interrupt
Built-in watch dog timer
Built-in Programming frequency divider function for buzzer function
Stop function and sleep function feature to reduce power consumption
Built-in 1 set 8-bit Timer/counter with auto-reload
Built-in 2 set 8-bit PWM
Low voltage reset function
Built-in 8 bits ADC 8 channels (with internal interrupt function, conversion time is 64us
@A4Mhz) (8-bit resolution )
Max 17 U/Oports, | Input port.
Provide external reset pin and internal reset pin
Provide 20/16 -pin SDIP/SOP

> <

TR R R SR S SR SP SRS

Application

® Electric appliances controller
® Consumer products
® Toy controller
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T Preliminary
Pin Assignment
20 PIN
\_/
Vss . 1 20 :l VDD
OSCI/PAD ] 2 19 |3 PBO/ANO/INTO
0SCO/PAl . 3 18 | PBI/ANI/INTI
RSTB/VPP/PA2 . 4 17 [ PB2/IAN2
BZ(TOOUT)/PCO | 5 TTR620 16 |1 PB3/AN3
TMCK/PCl 6 (20-DIP-300A/ 15 (3 PE0/AN4
PC2 O 7 22(;{?5%':,;_32725;) 14 | PEL/ANS
PC3 O 8 13 |1 PE2/ANG6/PWMA
PDO T 9 12 |23 PE3/AN7/PWMB
PD1 ] 10 11 B3 PD2
16 PIN
_/
Vss & 1 16 :I VDD
OSCI/PAD = 2 15 |1 PBO/ANO/INTO
0scopal . 3 14 |2 PBI/AN1/INT1
RSTB/VPP/PA2 ] 4 LA 13 |3 PB2/AN2
moUDIOS € SRSz
TMCK/PC1] 6 16-SSOP-BD44) 11 |2 PEO/AN4
PC2 ] 7 10 | PEI/ANS
PC3 8 9 |3 PE2/ANG/PWMA
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Preliminary

.Pin Description

Name 1/0 Description
VSS P |Digital ground pin
AVSS P |Analog ground pin
PA0/OSCI I/O |General purpose I/0 port, hysteresis input, pull high 150Kohm @5v selected by

software, with wake up function selected by software programming(falling edge
trigger), there can be selected as oscillator pin : Crystal mode : crystal input

, External RC mode : RC oscillator input , External clock input .
PA1/OSCO I/O |General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming(falling edge
trigger), there can be selected as oscillator pin : Crystal mode : crystal output

, External RC mode: Oscillator frequency divided by 2 is available on
OSCO to synchronize other logic or used for testing purpose.

PA2/RSTB/VPP [ |General purpose I port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming(falling edge
trigger), there can be selected as reset pin , with pull high SOKohm @5v .
PC0/BZ I/O |General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming(falling edge
trigger), Ther can be selected as buzzer function select by software programming,
PC1/TMCK I/O |General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, there can be selected as external wake-up function or external clock input
for Timer/Counterl circuit .

PC2 /0 |General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming (falling edge
trigger),

PC3 I/O |General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming (falling edge
trigger),

PDO I/0|General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming (falling edge
trigger),

PD1 /0 |General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming (falling edge
trigger),

PD2 I/O |General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming (falling edge
trigger),

PE3/AN7/PWMA I/0O|General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming(falling edge
trigger), There can be selected as an A/D input, the I/O function and pull-high
resistor are disabled automatically. Ther can be selected as PWM function select by
software programming

PE2/AN6/PWMB I/O |General purpose I/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming(falling edge
trigger), There can be selected as an A/D input, the I/O function and pull-high
resistor are disabled automatically. Ther can be selected as PWM function select by
software programming

PE1/ANS I/O |General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming(falling edge
trigger), There can be selected as an A/D input, the I/O function and pull-high
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TTR620

Preliminary

resistor are disabled automatically,

PEO/AN4 I/0|General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming(falling edge
trigger), There can be selected as an A/D input, the I/O function and pull-high
resistor are disabled automatically,

PB3/AN3 I/0|General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming(falling edge
trigger), There can be selected as an A/D input, the I/O function and pull-high
resistor are disabled automatically,

PB2/AN2 I/O |General purpose I/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, with wake up function selected by software programming(falling edge
trigger), There can be selected as an A/D input, the I/O function and pull-high
resistor are disabled automatically,

PBI/ANI1/INT1 I/O |General purpose I/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, There can be selected as an A/D input, the I/O function and pull-high
resistor are disabled automatically, there can be selected as external interrupt input
function

PBO/ANO/INTO I/O |General purpose 1/0 port, hysteresis input, pull high 150Kohm @5v selected by
software, There can be selected as an A/D input, the I/O function and pull-high
resistor are disabled automatically, there can be selected as external interrupt input

function
AVDD P |Analog power pin
VDD P |Digital power pin

Note — Please notice input pin pull high or output pin driving current capacity in this table,
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.AC / DC Characteristics

.Absolutely max. ratings
ITEM SYMBOL RATING UNIT
Operating Temperature Top -20°C-+70C C
Storage Temperature Tsto -50°C - +125°C C
Supply Voltage VDD 6.0 A"
Voltage to input terminal Vin Vss-0.3 to Vdd+0.3 \Y

.D.C. Characteristics
(Condition : Ta=25+3°C, RH =< 65%, VDD=+ 3V, VSS=0V)

Symb Condition min, | typ. Max, unit
Item ol
Operating voltage VDDI Fsys=4Mhz 2.2 3.0 5.5 \Y
Operating voltage VDD2 Fsys=8Mhz 3.3 5.0 5.5 \Y
Power consumption Iopr1 [System clock at 8Mhz 4.0 8.0 mA
current resonator, No load, @5.0V,
ADC off
Power consumption Iopr2 [System clock at 4Mhz 2.5 5.0 mA
current resonator, No load, @5.0V,
ADC off
Power consumption Ioprs [System clock at 4Mhz RC 2.5 5.0 mA
current oscillator, No load, @5.0V,
ADC off
Power consumption Iopra |System clock at 32Khz crystal 20 40 uA
current oscillator, No load, @3.0V,
ADC off
ADC power consumption | Iap; |Additional power consumption 0.5 1 mA

when ADC use(ADC clock is
1Mhz and VDD=3V)

ADC power consumption | Iap> [Additional power consumption 1.5 3 mA
when ADC use(ADC clock is
1Mhz and VDD=5V)

Halt current Ist2 |System halt, No load @3.0V, 1 uA
WDT disable
Input low voltage for Vi1 0 0.3VDD A\
input and 1/O port
Input high voltage for Vi 0.7VDD VDD A\
input and I/O port
Input low voltage for Vi 0 0.4VDD A\
RESB pin
Input high voltage for Vi 0.9VDD VDD A\
RESB pin
I/O port sink current Iori Vor=0.1VDD, @5.0V 4 8 16 mA
I/O port source current | Iop; Vou=0.9VDD, @5.0V 2 4 8 mA
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TTR620

T Preliminary
Pull high resistance Rup @5V 100 150 200 Kohm
Resonator oscillator Vsu 2.1 A%
sustain voltage
LVR current Iivr @ 3.0V 70 100 uA
A/D input voltage V abI (Vref=VDD) 0 VDD Vv
A/D conversion error Eapc | When VDD from 2.7V-5.5V +0.5 LSB
.A.C. Characteristics
Item Symbol Condition min, |typ. |Max, unit
System clock1 fsvsi Resonator oscillator (@3.0v 4 MHz
System clock?2 fsys2 |RC oscillator @3.0v, external resistor 4 MHz
Watch dog clock fwpr |(internal oscillator circuit) @3v 25°C 8 16 32 Khz
External reset low tRES 1 us
pulse width
ADC conversion time | tapc [At4Mhz system clock, ADC clock is 64 us
IMHZ
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Preliminary TTR620

.Block Diagram

EPROM RC Osc./ PFD
/ROM Resonator
Working PWM
RAM 4-BIT
CPU
CORE
Watch
1O Port Dog Timer
. External TLave
TIMER/ Interrupt Voltage
Time base input Reset
Internal External
Power on Reset ADC
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.Function Description

1: Map of memory and I/Os

000H (DP1) 000 Reset vector
001H A 001 INTB vector
002H TB1 002

003H TB2

88‘51% E%i On-chip program
006H DPM rmemory
007H DPH

008H PS FFF

88%11{{ %E%lé Progrom memory map
00BH Edge&LVR

00CH PAC

00DH PA

00EH PBC

00FH PB

010H PCC

011H PC

012H PDC

013H PD

014H PEC

015H PE

016H TBC/BZC

017H TMRI1L

018H TMRI1H

019H TMRI1C

01AH PWMI1DL

01BH PWMI1DH

0ICH ADL

01DH ADH

01EH ADCTLO

01FH ADCTLI1

020H RAM

11FH

120H PWMC

121H AD-SELO

122H AD-SEL1

123H

124H

125H PWM2DL

126H PWM2DH

127H

128H

129H

12AH PWMCK

FFFH Reserved

Data memory map
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T Preliminary TTR620
2: /0 MAP TABLE

Address Resister Bit3 Bit2 Bitl Bit0 Initial state
000H  [Index 0000
R/W R/W R/W R/W
00IH [ACC ACC3 ACC2 ACCl ACCO 0000
R/W R/W R/W R/W
002H [TBI D7 D6 D5 D4 0000
R/W R/W R/W R/W
003H |TB2 DIl D10 D9 D8 0000
R/W R/W R/W R/W
004H |TB3 D15 D14 DI3 DI2 0000
R/W R/W R/W R/W
005H [DPL A3 A2 Al A0 0000
R/W R/W R/W R/W
006H [DPM A7 A6 AS A4 0000
R/W R/W R/W R/W
007H  [DPH All A10 A9 A8 0000
R/W R/W R/W R/W
008H  [PS X H/L SLEEP  [STOP ul00
X R/W R/W R/W
| 009H [INTF INTOF TMRIF INTIF  |TBF 0000 |
R/W R/W R/W R/W
| 00AH [INTC INTOIE TMRIIE | INTIIE |TBIE 0000 |
R/W R/W R/W R/W
| 00BH |Edge LVR |RF1 RF0 LVREN  |LVRC 0010 |
R/W R/W R/W R/W
| 00CH [PAC X X PACI PACO wll |
X X R/W R/W
| O00DH [PA X PA2 PA1 PAO ullo |
X R/W R/W R/W
| O00EH [PBC PBC3 PBC2 PBCI PBCO 1|
R/W R/W R/W R/W
| O00FH [PB PB3 PB2 PBI PB0 1|
R/W R/W R/W R/W
| 010H [PCC PCC3 PCC2 PCCl1 PCCO 1|
R/W R/W R/W R/W
| o1tH [PC PC3 PC2 PC1 PCO 1ir |
R/W R/W R/W R/W
| 012H |PDC X PDC2 PDCI PDCO 1|
X R/W R/W R/W
| 0I3H [PD X PD2 PDI PDO 1|
X R/W R/W R/W
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| 014H [PEC PEC3 PEC2 PECI PECO 1|
R/W R/W R/W R/W

| 015H |PE PE3 PE2 PEl PEO 1|
R/W R/W R/W R/W

| 0l16H |TBC/BZC [BZEN TB2 TBI TBO 011 |
R/W R/W R/W R/W

| 017H |[TMRIL [TMRI.3 |[TMRI 2 [TMRI_I [TMRI_0 0000 |
R/W R/W R/W R/W

| 0I8H |[TMRIH [TMRI.7 |[TMRI 6 [IMRI 5 |[TMRI 4 0000 |
R/W R/W R/W R/W

| 019H |[TMRIC |[TMILD  [TICKI  [TICKO  |[TMIEN 0000 |
R/W R/W R/W R/W

| O0IAH [PWMADL |DTY13 DTYI2  |[DTYll  |[DTY10 0000 |
R/W R/W R/W R/W

| 01BH |PWMADH |DTY17 DTY16  |DTY15  |DTYI4 0000 |
R/W R/W R/W R/W

| 0ICH |ADL AD3 AD2 ADI ADO 0000 |
R R R R

| O0IDH |ADH AD7 AD6 ADS AD4 0000 |
R R R R

| O0IEH |ADCTLO |ADEN CH2 CHI CHO 0000 |
R/W R/W R/W R/W

| 0IFH |ADCTL1 |ADIE ADF ADCK1  |ADCKO 0000 |
R/W R/W R/W R/W

| 1200 [PWMC  [PWMBEN [PWMAEN [PWMBDC [PWMADC 0000 |
R/W R/W R/W R/W

| 121H |AD-SELO |AN3/PB3  |AN2/PB2 |ANI/PBI |ANO/PBO 0000 |
R/W R/W R/W R/W

| 122H |AD-SEL1 |AN7/PE3  |AN6/PE2 |ANS/PE1 [AN4/PEO 0000 |
R/W R/W R/W R/W

| 123H | X X X X uwuu |

| 124H | X X X X uuuu ‘

| 125H [PWMBDL |DTY23 DTY22  |[DTY2l  |DTY20 0000 |
R/W R/W R/W R/W

| 126H [PWMBDH |DTY27 DTY26  |[DTY25  |DTY24 0000 |
R/W R/W R/W R/W

| 127H | X X X X uuu |

| 128H | X X X X uuy |
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T Preliminary TTR620

| 129H | X X X X uwuun |
12AH |[PWMCK |PWMBCK S PWMBCK_ |PWMACK [PWMACK 0000
1 S0 S1 SO
R/W R/W R/W R/W
3 : REGISTER Description

$000(DP1 )  : Index == E#HAHLH 3 I
BHA- BFEOYFE, N kg R R hdp i, § o EE: Y
% B~ROM TABLE p=, CPU "‘%’ ﬁk'l DPH DPM, DPL #7ie = ]2 =7 5 3 pL 50, 3§ ROM
TR A T HRAN 8 B 3

$001 : Acc == AHE

“,/\«]’:”J éf‘%\;—-ﬁ;’i%tfl”:}%féq*f’ éﬁ-@j‘g‘%ﬁ?g@‘\‘RAM mp’fﬁ:}ﬁ’ | H 5 RAM E\:%‘r,’
BPLME L B LR e, i T LDA 2 PR AR AR &
A E P SIN 4 4 BTl R et BARA ¢, kit 447 BARM 0

w‘ﬁr‘é%ﬁ P B RGBIE R B BOE R, 2 AE R B R T Ace, PIE X g kg
l?f‘ i ﬁ'ggé ;1.—%?r E#&# l\’}'ﬁ— @%,,: ﬁ'ggn: i & EE kiR - ,'Ekléq’f
RTB 4 4 3% »~ROM TABLE ,Féﬁ"i ELEL6 A, H P EBiKad =2 (D3~D0)
LG LA E

—

$002 : E RO
‘“%‘ﬁ; B?ﬁ A A % RTB 47 4 3 B~ROM TABLE p¥, #5p% 73 2§ 316 '*"vﬂ—'
¢ sz 4 e (DT-DA)* M L R LA A A L AR

$003 : TB2 == #F % %5 B2
2 TBl F R+ st “%‘r B AV g % RTB 45 4 3 ~ROM TABLE P, 7P i3 <
#2~16 l“;u’?%«' =t B4 =ADIDE)* ;2 @ A H AP, LT EY §
F— dpdr s B

$004 : TB3 == # £ 43 F3
okt B 0F WA S @ * RTB 45 4 3 »ROM TABLE p¥, #7pF 53 223f 216 i
~FHY B4 =~ (DI5-DI2)* L+_‘4 RHFEAPNF, LY TEYT G - A
Ll SR

$005 : DPL == I'ﬁﬂ#ﬁﬁ-%ﬁrl’? =,
o FE NHRAN aE B AER PR AT {#F%FF(DP)mIO PER hEAR P B
4 =~ (A3~AQ); e pF 7 E_f¢ * RTB Jfﬂ £ 3% ~ROM TABLE FHLenl2 =i nt s
¢ Boend e (A3SAD), HRIE R Gt S B S R 20 AR R B
FAL PSR 2 EERET T ATy B

$006 : DPM == ¢ =47 R4 % %,
SDPL #icAple, i * B4 SCHRAM o B @R e BT (DP)
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T Preliminary TTR620

110 §F 3 A2 ¢ B ed = (AT-A4); e BF 75 28 * RTB 43 4 3§ BROM TABLE 7
Bl AR Az ¢ e A (AT-AD), SFUER bbb S N 2B
FAR PGB £ L8 L e » A rRpET o f- R ER Y

$007 : DPH == % i=dqi:473s B,
B o WG EH AR, R TR SHRAN Fa R EE e B
ApHE(DP) 10 3 nhs e Bog 92 =~ (A9~A8), A10 % A1l g AL &3-S T
2707 ;P E % *RIB :}ﬂ % P~ROM TABLE FHLen12 = nhid g3 4
A (ALI~A8), #7 0@ * B b ik = f6 > 3V @ % 2 % fu Ve A W e
@ﬁﬂé?z@ﬂuﬁ?ﬁf%—@ﬁﬁéﬁﬁﬂ.

$008 : PS == power saving register

Address Resister Bit3 Bit2 Bitl Bit0 Initial state
008H |PS X H/L SLEEP STOP 1100
X R/W R/W R/W
STOP( bit0) : high active , =1 E\ﬂj IC :£7 stopmode , All oscillator circuit is not active ,
cpu stop o

SLEEP(bitl ) :high active ,=1 IC %" sleepmode , cpu stop , RC 16KHz oscillator
On , ﬁ{ﬁfﬁ oscillator 7+ H/L (bit2)=1 Eﬂj on ; i H/L (bit2)=0 E?Jj =

Operating mode SLEEP(high active) STOP(high active)
Function status
Oscillator Operating Stopped
CPU internal status Retain the status
Memory, Flag, Register, 1/O Retain the status
Program counter Hold the executed address
Timer/Counter/ Operated Stopped & Retain
Time base timer
Watch-dog enable Retain the status
Release Condition( and clear [INTO/INT1/PA&PB & INTO/INT1/ PA&PB
STOP or SLEEP flag) PC&PD &PE port Wake-up| &PC&PD &PE port
/ ADC-INT(H/L=1)/ Wake-up/
TMRI-INT(H/L=1)/ TMRI1_INT(select
TB-INT source =TMCK)

H/L(bit2 ) : Oscillator speed control register,

FLAG FUNCTION
H/L =0 ¢ oscillator low speed mode (OSCL)

=1 ¢ oscillator high speed mode (OSCH)
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T Preliminary TTR620

Int RC 16K
OSCL
Ext. resonator OSCL Fsys
OSCH
Ext. RC Osc. MUX OSCH control
Ext. clock input
INT RC Osc |
H/L

mask option

* OSCL is always on except STOP=high,

* ARHEA SLEEP MODE [Kf, #57J& H/L f°4F low speed mode, [ILtIKf OSCH % off,

* {t External RC oscillator mode H#, OSCO pin i ti RC Osc. #RFREL 1 clock ik
o

* RTC oscillation stable time needs 0.5sec ~2 sec that depends on operating voltage and IC process.

interrupt control & request register

Address Resister Bit3 Bit2 Bitl Bit0 Initial state
009H |INTF INTOF TMRIF INTI1F TBF 0000
R/WO0 R/WO0 R/WO0 R/WO0
‘ 00AH |INTC INTOIE TMRIIE INTI1IE TBIE 0000
R/W R/'W R/'W R/W

$009H : interrupt request register
bi1t3 : INTO ( input pin PBO ) interrupt request
bitl : INT1 ( input pin PBl ) interrupt request
bit2 : timerl/counterl  interrupt request
bit0) : Time Base Timer interrupt request

INTF flag & #% write bit “0” IKF clear £% “0”, {H &1 #% write bit “1” KF set £ “17,

$00AH : interrupt enable enable register
bit3 : INTOIE interrupt enable
bitl : INTIIE interrupt enable
bit2 : timerl/counterl  interrupt enable
bit0 : Time Base Timer interrupt enable
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T Preliminary TTR620

Low Voltage Reset & INTO/INT1 edge trigger define

$00BH :
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
00BH |Edge LVR |RF1 RFO LVREN LVRC 0010
R/W R/W R/'W R/W
FLAG FUNCTION
LVREN |Low : disable LVR function
High : enable LVR function
LVRC Low : select V+ level for LVR when LVREN=1
LVR ML, VDD <2.2V £ 10%
High : select V+ level for LVR when LVREN=1
LVR M{EMIEEES ¢ VDD < 3.0V + 10%
2009/7/01
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VDD
R1
------- R
R3
Debounce _Rmet
62.5-125us
- use internal RC16K
Tim _ | Baad | YT |

RFO/RF1 : #£1| interrupt INTO, INT1 ¥ trigger Jii\,

RF1 RFO Trigger
0 0 falling edge
0 1 rising edge
1 0 falling & rising edge
1 1 falling & rising edge
I/0 REGISTER
Port A
Address Resister Bit0 Initial state
00CH |PAC PACO uull
R/W
00DH [PA PAO ull0
R/W

PAC : &0 1/0 mode, % high i, J& input mode.

PAO : Ji" MASK option £} osci Fy£L 1/O port, qué% I/O port Eﬁ fE input mode K, (Dreg)
nf LIFEE 4 pull high function, #7IL pin 4 pull high function ¥, #t4 wake up
function, (pull high & PA0=0 Eﬁ wake up=1) 21 M, ¥ ZE osci Eﬁ , PAC.bit0
PA.bit0 f’ EII— % memory "]
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Preliminary TTR620

RDPEC —/l/l
. Pull-High R 150K
1 (weak H)
s
PXC
b 2 LT
~ CK QB
WRPNC .
RESET
o
WRPX PAD

Wakeup

AN ¥
. |
05C1 lﬂ

OSC_SEL

OSC_SELE

PAL : i’ MASK option £} osco Fy£lL 1/0 port, EIIEE’& I/O port Eﬁ {t input mode ¥, (Dreg)
nfLAPEE 4 pull high function, #7IE pin 4 pull high function ¥, #t4 wake up
function, (pull_high & PA1=0 [ wake up=1) W RlE, FEEL osci [, PAC.bitl
PAbitl ' Hy— 4% memory ffi*]

SEL_OSCO —
SEL_OQSCOB osco
Pull-High B 1 508
x (weak H)
PXC
A L
. CK QB
WRPXC
RESET — ™1
R
PX 8] Q
K QB .
WEPX Al

M |0 T
U i
RDPX =
R e O
Wakeup @

PA2 I [' MASK option £} resetb FY%% input port, Fﬁ%@ input mode I, (Dreg) W LAFET
JE15 45 pull high function, 47} pin 45 pull high function K, %45 wake up function,
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Preliminary TTR620

(pull_high & PA2=0 [Fj wake up=1) IFlil. ¥#%5 RESETB [ , PAbI2 fi'fij~ 4%
memory {fI*']

N ; Pull-High R 150K _ S0K
RESET ] (weak H)
S .
PX J D Q ol ] P
WRFX —.
B PA2

Wakeup M L&
RESETE -—
SEL_RSp —M8M8M———!
VIF =
2009/7/01 Page : 19--38 Ver. : 3.0

j?[ :TH R R I LV R 2SR NSRS R VR A USRI - RS 8 gt
ffl™

The information contained herein is the exclusive property of TONTEK and shall not be distributed, reproduced or disclosed in whole or in
part without prior written permission of TONTEK



TTR620

T Preliminary
Port B & Port E

Address Resister Bit3 Bit2 Bitl Bit0 Initial state

00EH [PBC PBC3 PBC2 PBCI PBCO 1111
R/W R/W R/W R/W

| O00FH |PB PB3 PB2 PBI PB0 1t |
R/W R/W R/W R/W

| 014H [PEC PEC3 PEC2 PECI PECO 1t |
R/W R/W R/W R/W

| 015H [PE PE3 PE2 PEl PEO 1|
R/W R/W R/W R/W

| O0IEH [ADCTLO |ADEN CH2 CHI CHO 0000 |
R/W R/W R/W R/W

| O0IFH |ADCTL1 |ADIE ADF ADCK!  |ADCKO 0000 |
R/W R/W R/W R/W

| 121H [AD-SELO |AN3/PB3 |AN2/PB2 |ANI/PBI |ANO/PBO 0000 |
R/W R/W R/W R/W

| 122H [AD-SEL1 |AN7/PE3  |AN6/PE2 |AN5/PE1  |AN4/PEO 0000 |
R/W R/W R/W R/W

PB/PE : 1}, ADC channel £ I/O port.

Ii}#r

PBC/ PEC : /&#£1] /O mode, % high I,

AD-SELx=0 Eﬁ l%t@ I/O port data

J& input mode,

f'l AD-SEL1, AD-SELO register option , A&

ADC channel ETJ‘ (AD-SELx=1) #f¥[fiy PB, PBC bit i’ #; memory ffi*]

’E[%}“ﬂ‘—t I/O port data Ef
PB1/PBO {t input mode I (Dreg) W LAFEMIJE A4 pull high function. 4 interrupt ZhAE
(rising and falling edge trigger /1 RF1,RFO control), - RifiE A STOP or
SLEEP mode [, nJLLAHE PIN 2K wake up, 40 Rl Fig PBO

PB3/PB2 7t input mode IKf (Dreg) v LAFEMIJE 4 pull high function #71E pin 45 pull high
function f, #L47 wake up function, (pull_high & input=0 f{if} wake_up=1)
LURN G Fig PB2
PEI/PE0 7t input mode [F (Dreg) W] LAYZETIE /74 pull high function #7 Ik pin 45 pull high
function Ik, #L47 wake up function (pull_high & input=0 ffitfH wake_up=1)
fn R e Fig PB2
PE3/PE2:

7+ output mode (I0reg=0) & PWMxEN=1 Eﬁ £y PWM ﬁE?JH'I ;
output mode (I0Oreg=0)& PWMxXEN=0 Eﬁ, ﬁE?JH'I PE3/PE2 data
YN (10reg=1)H[| 5% input mode , 7+ input mode f (Dreg) mJLAFEHIEG AT pull
high function, #5Ilt pin 45 pull high function ¥, 5t45 wake up function,
( pull_high & input=0 ffif# wake up=1)%41 T, Fig PE2
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Preliminary TTR620

RDPXC
.y
Pull-High R 150K
l (weak H)
s
PXC . o :O rjj
D Q |_17
WRPXC » CK QB
R
RESET — "
s
PX JD Q
CK QB _.
WRPX 4 R
PBI
PRO
D
HB—I
TO ADC
CELL +
AD_SEL
INTOF Rising and
INTIF 5:!‘.;1‘:12:‘1“
RlFl RED
( Fig PBO)
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Preliminary TTR620

RDPEC
~J Pull-High R 150K
l (weak H)
PXC s o )3 ﬁ
"p o |_P
M CK QB
WRPXC
R
RESET — "
S i)
PX 4D Q -
CK QB .
WRPY 4 R @
PB2
PB3
D PEO
PEl

o
WAKE_UP
( Fig PB2)
PWMEN

. PWM

frequency

RDPEC
=

Pull-High R 150K
l (weak H)

PXC : s OD) rjj
D Q I I—P
WRPXC » CK QB
R
RESET "
PX JD Q
CK QB .
WRPX 4 R ® N
il -
PE3
1}
EBT
TO ADC
SLL +
AD_SEL
o f
WAKE_UP
2009/7/01 Page : 22--38 Ver. : 3.0

‘?{Tﬂ R AR £ R F| L SRR R AR A YR h ISR RIS =
filr™

The information contained herein is the exclusive property of TONTEK and shall not be distributed, reproduced or disclosed in whole or in
part without prior written permission of TONTEK



T Preliminary TTR620

(Fig_PE2)
Port C & Port D
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
010H [PCC PCC3 PCC2 PCCl PCCO 1111
R/W R/W R/W R/W
| o1IH [PC PC3 PC2 PC1 PCO 1|
R/W R/W R/W R/W
| 012H [PDC I PDC2 PDCI PDCO ulll |
R/W R/W R/W
| 013H |PD PD2 PDI PDO ulll |
R/W R/W R/W

PCC/ PFC ﬂﬂﬁ‘]ﬂ /O mode > £ high 5 > &L input mode -

PCO : £} 1/O port data » 7+ input mode Eﬁ (Dreg) f'l') ﬂﬁ‘[] L4 E| pull high function » £ [Fpin F|
pull high function Ef Hif| wake up function 7 output mode & BZEN=1 Ef (Dreg) f'l')
jfiﬂij |55 Buzzer/ PFD fit! (’é.[ Dreg=1 [ w31k - ’5.'[ Dreg=0 [jfiai£5 low ) ™
[}%‘l[ °

BZEN
BZ/PFD
frequency jf
RDPXC ;<}‘ Pull-High R 150K
I ; (weak H)
s
PXC
= D]
WRPXC Ck QB
R
RESET — "
S Do fr]
PX D ©Q o ¥
CK OB |
wiex—— & > oc
4]

TO ADC
CELL

Wakeup

PC1 : £% 1/O port data, £ input mode K, (Dreg) W LI 4 pull high function, #71t
pin 4 pull high function IFf, 5t4 wake up function, A1 FlEl, It pin ZR W] EA(F
Timer/Counter [ clock input  J[T™™ [l -
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Preliminary TTR620

Pull-High R 150K

| 1 (weak H)

PXC

T

WRPXC
RESET |
S
PX D Q 7 7

WRPX g R [ PC1

RDPX

to Timer/counter

PC2/PC3/PD0O/PD1/PD2 : % /O portdata, ft input mode I, (Dreg) W LIFEHIIE A

pull high function, #7it pin 4 pull high function K, 54 wake
up function, 41 &,

RDPFEC :]
Pull-High R 150K

| -v‘ (weak H)

PXC

D Q
CK QB

WRPXC o
RESET — "
s
PX D Q =

WRPX " R @

PC2

PC3

FDO
D PD1

PD2
1i.ﬁ—l
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T Preliminary TTR620

FLAG FUNCTION

BZEN  |LOW : PCO0 without buzzer function

HIGH : PCO with buzzer function and enable buzzer frequency output through PCO
pad

PWMAEN |LOW : PE2 without PWM function, I/O function only

HIGH : PE2 with PWM function or input function are controlled as below:
- If (IOreg)=0 then enable PWMA frequency output through pad

- If (IOreg)=1 then at input function mode

PWMBEN [LOW : PE3 without PWM function, I/O function only

HIGH : PE3 with PWM function or input function are controlled as below:
- If (IOreg)=0 then enable PWMB frequency output through pad

- If (IOreg)=1 then at input function mode

1 Time Base Timer

Address Resister Bit3 Bit2 Bitl Bit0 Initial state
016H TBC/BZC |BZEN TB2 TB1 TBO 0111
R/W R/W R/W R/W

TBF : Time base timer overflow flag, (It flag & #% write bit “0” IKf clear £} “0”, {HIE/
g write bit “1” Kj set £ “17)
TBIE : Time base timer interrupt enable control register.

Address Resister Bit3 Bit2 Bitl Bit0 Initial state
009H INTF INTOF TMRI1F INTIF TBF 0000
R/WO0 R/WO0 R/WO0 R/WO0
00AH INTC INTOIE TMRI1IE INTIIE TBIE 0000
R/W R/W R/W R/W

TB0/ TB1/ TB2 : Time base timer input clock source select register,
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T Preliminary TTR620

TB2 TB1 TBO O/P
0 0 0 128HZ
0 0 1 64HZ
0 1 0 32HZ
0 1 1 16HZ
1 0 0 S8HZ
1 0 1 4HZ
1 1 0 2HZ
1 1 1 1HZ

PFD ————— mask BZ

option

TBO| TB1 | TB2

OSCL
4| /16384 'E

2 Watch Dog Timer :
Watch Dog overflow FUfi] &5 TBOV [V 7~8 { (clear WDT IAVEF* Time base A7l
EL TBOV fY 7~8 f# ) , ( power on default &% 7~8 7} )
clear WDT pv ik £ wirite $F to INTF flag ~ clear WDT -~ [t [l -
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Preliminary

TTR620

3 8-bit Timerl/Counterl function description
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
017H |[TMRIL |TMR1 3 |TMR1 2 [TMRI 1 TMRI1 0 0000
R/W R/W R/W R/W
| O0I8H |[TMRIH |[TMRI_7 |TMRI 6 |[TMRI_5 |[TMRI 4 0000 |
R/W R/W R/W R/W
| 019H [TMRIC |TMILD |TICKI  |TICKO  |TMIEN 0000 |
R/W R/W R/W R/W
TMRI1L/ TMRI1H/ : Timer/Counter data, Timer/Counter [ data 7] LL R/W. Overflow & set
interrupt flag (TMR1F/)
FLAG FUNCTION
TMIEN  |Low : stop Timer/Counter]
High : start Timer/Counterl
TMILD  |Low : without Auto-reload function(Timer/Counterl)
High : with Auto-reload function(Timer/Counter1)
T1CK1/ |[(TICK1/T1CKO)
TICKO |00 : select OSCH clock
01 ¢ select time base timer clock(OSCL)
10 ¢ select PCI external input clock
11 ¢ select time base timer overflow(TBOV)
[naon | | VREN TVRIH TVRIH -
1 D
o
TBOV |
pcl — MK —L N 4
| Cord [ TinerCourter]
OXH @ Dot
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TTR620

T Preliminary
4  PWM CONTROL CIRCUIT
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
0IAH [PWMADL DTY13  [DTYI2  [DTY1l  [DTYIO 0000
R/W R/W R/W R/W
| O0IBH [PWMADH [DTYI7  [DTYl6  [DTYIS  [DTYl4 0000
R/W R/W R/W R/W
| 1200 [PWMC [PWMBEN [PWMAEN [PWMBDC [PWMADC 0000
R/W R/W R/W R/W
| 125H [PWMBDL [DTY23  [DTY22  [DTY2l  [DTY20 0000
R/W R/W R/W R/W
| 126H [PWMBDH [DTY27  [DTY26  [DTY25  [DTY24 0000
R/W R/W R/W R/W
12AH  [PWMCK [PWMBCK_ [PWMBCK_ [PWMACK_[PWMACK_| 0000
S1 S0 s1 S0
R/W R/W R/W R/W

PWMADL, PWMADH, PWMBDL, PWMBDH : #%il PWM (1 duty. (registeq option 2 modes)

FLAG
PWMAEN

FUNCTION

Low :
High :
Low :
High :
Low :
High :

disable PWMA output

enable PWMA output

disable PWMB output

enable PWMB output

PWM circuit in 4 duty mode when PWMAEN is high state
PWM circuit in 2 duty mode when PWMAEN is high state
Low : PWM circuit in 4 duty mode when PWMBEN is high state
High : PWM circuit in 2 duty mode when PWMBEN is high state
PWMACK S1/|Select PWMA input clock

PWMBEN

PWMADC

PWMBDC

PWMACK _S0|00 : high frequency, 01: high frequency/4
10 : high frequency/16, 11: high frequency/64
PWMBCK S1/|Select PWMB input clock
PWMBCK_S0|00 : high frequency, 01: high frequency/4
10 : high frequency/16, 11: high frequency/64
4 duty cycle mode :
DTY*7 | DTY*6 | DTY*5 | DTY*4 | DTY*3 | DTY*2 | DTY*1 | DTY*0 4 Duty Cycles
0 0 0 0 0 0 0 0 0/64-+0/64+0/64+0/64
0 0 0 0 0 0 0 1 1/64+0/64+0/64+0/64
0 0 0 0 0 0 1 0 1/64+1/64+0/64+0/64
0 0 0 0 0 0 1 1 1/64+1/64+1/64+0/64
0 0 0 0 0 1 0 0 1/64+1/64+1/64+1/64
0 1 0 0 0 0 0 1 17/64+16/64+16/64+16/64
0 1 0 0 0 0 1 0 17/64+17/64+16/64+16/64
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TTR620

T Preliminary

0 1 0 0 0 0 1 1 17/64+17/64+17/64+16/64
0 1 0 0 0 1 0 0 17/64+17/64+17/64+17/64
1 0 0 0 0 0 0 1 33/64+32/64+32/64+32/64
1 0 0 0 0 0 1 0 33/64+33/64+32/64+32/64
1 0 0 0 0 0 1 1 33/64+33/64+33/64+32/64
1 0 0 0 0 1 0 0 33/64+33/64+33/64+33/64
1 1 0 0 0 0 0 1 49/64+48/64+48/64+48/64
1 1 0 0 0 0 1 0 49/64+49/64+48/64+48/64
1 1 0 0 0 0 1 1 49/64+49/64+49/64+48/64
1 1 0 0 0 1 0 0 49/64+49/64+49/64+49/64
1 1 1 1 1 1 0 0 63/64+63/64+63/64+63/64
1 1 1 | 1 1 0 1 64/64+63/64+63/64+63/64
1 1 1 1 1 1 1 0 64/64+64/64+63/64+63/64
1 1 1 | 1 1 1 1 64/64+64/64+64/64+63/64

2 duty cycle mode :

DTY*7 [ DTY*6 | DTY*5 [ DTY*4 | DTY*3 | DTY*2 [ DTY*1 | DTY*0 2 Duty Cycles

0 0 0 0 0 0 0 0 0/128+0/128

0 0 0 0 0 0 0 1 1/128+0/128

0 0 0 0 0 0 1 0 1/128+1/128

0 0 0 0 0 0 1 1 2/128+1/128

0 0 0 0 0 1 0 0 2/128+2/128

0 1 0 0 0 0 0 | 33/128+32/128

0 1 0 0 0 0 1 0 33/128+33/128

0 1 0 0 0 0 1 1 34/128+33/128

0 1 0 0 0 1 0 0 34/128+34/128
1 0 0 0 0 0 0 | 65/128+64/128
1 0 0 0 0 0 1 0 65/128+65/128
| 0 0 0 0 0 1 | 66/128+65/128
1 0 0 0 0 1 0 0 66/128+66/128
1 1 0 0 0 0 0 1 97/128+96/128
1 1 0 0 0 0 1 0 97/128+97/128
1 1 0 0 0 0 1 | 98/128+97/128
1 1 0 0 0 1 0 0 08/128+98/128
1 1 1 | 1 1 0 0 126/128+126/128
1 1 1 1 1 1 0 1 127/128+126/128
1 1 1 | 1 1 1 0 127/128+127/128
1 1 1 1 1 1 1 1 128/128+127/128

2009/7/01 Page : 29--38
R ST AR O A IS U A 2RSS [ A SV P T IEHIF] - RIS ([ Pt

IFD Fl

The information contained herein is the exclusive property of TONTEK and shall not be distributed, reproduced or disclosed in whole or in

part without prior written permission of TONTEK




TTR620

T Preliminary

A/D function description

Address Resister Bit3 Bit2 Bitl Bit0 Initial state

0ICH |ADL AD3 AD2 ADI ADO 0000
R R R R

| 0IDH |ADH AD7 AD6 AD5 AD4 0000 |
R R R R

| OIEH [ADCTLO |ADEN CH2 CHI CHO 0000 |
R/W R/W R/W R/W

| 0IFH |ADCTL1 |ADIE ADF ADCK1  |ADCKO 0000 |
R/W R/W R/W R/W

| 121H [AD-SELO |AN3/PB3 |AN2/PB2 |ANI/PBI |ANO/PBO 0000 |
R/W R/W R/W R/W

| 122H |AD-SEL1 |AN7/PE3 |AN6/PE2 |AN5/PE1  |AN4/PEO 0000 |
R/W R/W R/W R/W

$121H & 122H : = PAD £ I/0 port ( data=0) ﬁ? AD port ( data=l)
$0ICH & 0IDH  ADL/ADH : (AD0-AD7) = A/D (/) DATA.,

L 01CH PORT fif WRITE RYB){FE, %3 ADC START CONVERSION,

U St~ 01DH PORT " WRITE Foghf

$01EH & 01FH ADCTLO/ ADCTL1 : 7& A/D i CONTROL REGISTER.
FLAG FUNCTION
ADIE LOW : Disable internal interrupt
HIGH : Enable internal interrupt
ADF LOW : Normal mode
HIGH : A/D conversion complete flag, [t flag ##% write bit “0” [KF clear £%
“0”, HoE 4% write bit “17” IRF set £ “17
ADEN  |LOW : Disable A/D
HIGH : Enable A/D
CH2 (CH2/CH1/CHO)
CHI 000 : select ANO input, 001 : select AN1 input, 010 : select AN2 input,
CHO 011 : select AN3 input, 100 : select AN4 input, 101 = select ANS input,
110 : select AN6 input, 111 : select AN7 input.
ADCKI1 (ADCK1/ ADCKO)
ADCKO
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00 : select OSCL clock, 01 : select OSCH clock/4,
10 : select OSCH clock/16, 11 : select OSCH clock/64.

AD-SELx
I/O PAD

cell
.7 Analog switch 1

|CH2|CH1|CHO)
1|

L Analog switch
0 1/0 PAD ——Jof ADC AD convertor
cell — channel
F Analog switch 1 ] select
CH2 CH1 CHO ADC channel selection
0 0 0 ANO
0 0 1 AN1
0 1 0 AN2
0 1 1 AN3
1 0 0 AN4
1 0 1 ANS
1 1 0 ANG6
1 1 1 AN7
OIFHW '0'
y latch clear ADIE
DATA ADC > Interrupt
, OICHR REGISTER ADF
- ADEN
OIDH start f
CLOCK OSCL clock
ADDRESS 01CHW OSCH clock/4
ADCKO || MUX. | 0sCHclodk/16
ADCKI ™ OSCHclock/64
SU621-B1
'w ADC ¢ conversion %, ¥ latch “ADL” FlI “ADH” 1 data.
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T Preliminary
Instruction set :
ns expression operation types word/cycles| store pSw
ADC ADC  #x,$xx,A M+op+c ---> A [0 R&W 1/1 A Z,C
ADC ADC  #x,$xx,M M+op+c --->M 10 R&W 1/1 M Z,C
ADC ADC  $xxx,A M+A+c ---> A 10 R&W 1/1 A Z,C
ADC ADC  $xxx,M M+A+c --->M 10 R&W 1/1 M Z,C
ADD ADD  #x,$xx,A M-+op ---> A 10 R&W 1/1 A Z,C
ADD ADD  #x,$xx,M M-+op --->M 10 R&W 1/1 M Z,C
ADD ADD  $xxx,A M+A ---> A I0 R&W 171 A Z,C
ADD ADD  $xxx,M M+A ---> M I0 R&W 1711 M zZ,C
SBC SBC  #x.$xx,A M-op-c ---> A 10 R&W 1/1 A Z,C
SBC SBC  #x,$xx,M M-op-¢c --->M 10 R&W 1/1 M Z,C
SBC SBC  $xxx,A M-A-c ---> A 10 R&W 1/1 A 7,C
SBC SBC  $xxx,M M-A-c --->M 10 R&W 1/1 M Z,C
SUB SUB  #x,$xx,A M-op ---> A [0 R&W 1/1 A Z,C
SUB SUB  #x,$xx,M M-op --->M [0 R&W 1/1 M zZ,C
SUB SUB  $xxx,A M-A > A I0 R&W 1/1 A Z,C
SUB SUB  $xxx,M M-A --->M I0 R&W 1/1 M Z,C
ORI ORI #x,$xx,A Mlop--->A I0 R&W 1/1 A z
ORI ORI  #x,$xx,M Mlop --->M I0 R&W 1/1 M z
ORI ORI  $xxx,A MIA--->A I0 R&W 1/1 A z
ORI ORI  $xxx,M MIA--->M I0 R&W 1/1 M z
XOR XOR  #x,$xx,A M “op-->A [0 R&W 1/1 A z
XOR XOR  #x,$xx,M M A op-->M [0 R&W 1/1 M z
XOR XOR  $xxx,A M "A-->A I0 R&W 1/1 A z
XOR XOR  $xxx,M M "A->M I0 R&W 171 M z
AND AND  #x,$xx,A M & op ---> A [0 R&W 1/1 A z
AND AND  #x,$xx,M M & op --->M [0 R&W 1/1 M z
AND AND  $xxx,A M&A-->A [0 R&W 171 A z
AND AND  $xxx,M M&A--->M [0 R&W 1/1 M z
CMP CMP  #x,$xx M - op IOR 1/1 zZ,C
CMP CMP  $xxx M-A IOR 171 Z,C
TST TST  #x,$xx M & op IOR 1/1 z
TST TST $xxx M& A IOR 1/1 z
RTS RTS return CAL return 1/1 pc
LDA LDA  $xxx M--->A IOR 171 A z
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T Preliminary
STX STX  #x,$xx op --->M IOW 1/1 AM
STX STX  $xxx A-->M IOW 1/1 AM
RLC RLC $xxx,A c<-M<--¢ ->A IORW 1/1 A 7,C
RLC RLC $xxx,M c<-M<--c¢ -->M IORW 1/1 M 7,C
RRC RRC  $xxx,A c->M->c¢ --->A IO RW 1/1 A Z,C
RRC RRC $xxx,M c->M->c¢ --->M IORW 1/1 M Z,C
ns expression operation types word/cycles| store pSW
LDP LDP  $xxx op ---> DP1H,DP1M,DP1L DP W 171 DP1 DP1
RTB RTB  $xxx op ---> tb3,tb2,tb1,A ROM R 1/2
RTI RTI return INT return 1/1 pC,z.C
JMP JMP  $xxx op ---> PC force Jump 1/1 PC pc
CDP CDP clear DP1 auto INC control DP1 1/1 e=0
JPC JPC  $xxx If c=Ithen op--->PC |codition Jump 1/1 PC pC
SDP SDP set DP1 auto INC control DP1 1/1 e=1
JPZ JPZ  $xxx If z=Ithen op --->PC |codition Jump 1/1 PC pc
SEC SEC set flag c=1 set ¢ flag 1/1 c=1
CAL CAL  $xxx Call subroutine op ---> PC | Jump sub. 1/1 PC pc
CLC CLC clear flag c=1 clear c flag 1/1 c=0
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RESET PLAN
Reset Jix\fy 3 fifi ¢
A. Poweron RESET
B. EXTERNAL RESET (ACTIVE LOW)
C. LVR RESET (% reset, high voltage to low voltage)

.Mask option table
Function Option
Oscillator type I'T Resonator, |1 external RC oscillator, |1 internal RC oscillator,
RESERTB I'T Resetb port 1 PA2 port
LVR control T LVR disable I'T LVR enable
Buzzer I 2KHZ. H 4KHZ. I 6KHZ, I PFD,
frequency
selection

Low voltage detect ,  system reset E\ﬂj IC IIQEIE*J}{%’ mask_option [*|fV data load Z|
00BH.bitl, F{l}‘%ﬁlﬂﬁ .

. External RC oscillator Resistor vs. Frequency table

i (Q) V) ik (Hz)

SIK 5 7.3M

S6K > 6.6M

62K > 6.1M

68K > 5.4M

75K > 4.M

82K > 4.4M

IIK > 4.1M

100K 5 3.7M

120K 5 3.1M

150K 5 2.4M

160K 5 2.3M

180K 5 2.0M

200K 5 1.8M

220K 5 1.7M

240K 5 1.6M

300K 5 1.2M
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510K 5 714K
M 3 368K
. ORDER INFORMATION
a. Package form:  TTR620
b. Chip form : TCR620
c. Wafer base : TDR620
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. Package Information

(16-DIP)
o
. SYMBOLS | MIN. | NOR. | WAX.
e : - A - - 0.210
I o e e N e AT I = -
A2 | 0125 | 0430 | ©.135
) G w L o 0.735 0.785 0.775
E 0,300 BSC,
E1_ | 0245 [ 050 | 6.055
LRt R R LA LA R S—— L 0115 | @130 | 0.150
Ea 0335 0355 | D0.375
g 0 7 5
UNIT = INCH
NGTES:

1.JEGEC SUTLIME @ WS-D01 BR

|[ |I 2°0°"E1” DIMEMSHINS X0 NOT INCLUDE MOLD FLASH R
M o . FWRUSIE%T&L& FLASH OR PROTRUSIONS SHALL WAOT

e N SeB |5 MEASLIRED AT THE LEAD TIPE WITH THE LEADS
WUNCLHITRAINED.

\‘ 4+ERNTED OR ROUNDED LEAD TIPS ARE PREFERRED TD
5.DISTANGE BETWEEN LEADS INGLUDING OAM BAR
s, PROTRUSHING TD' BE £95 INCH MININUM,
e L100typ BDATUM PLANE [H] COINCIDENT WMH THE BOTRIM ©OF LEAD,
WHERE LEAD EXTS BODY.

=RALLN

(16-SOP)
1B a
HHHHHHHAHA _ 2 SYMBOLS | NN MAX,
)\ 2 A 0.053 0.0F9
7 Al 0.004 0.010
ol e =2 A G f.388 0,394
o 1 \ E 0.150 0.157
L ; H 0.228 .244
HoooHGoqH N DY C 0.0716 | 0.050
! 0016t 005 g 0 i
P i 0.008p. LNIT : IMEH
D NOTES:
1JMEG QUTLHE ; M3-D1Z2 A0
2 HMERSIOMS T O0ES NOT HCLLIE HELL‘I FLASH,
PROTRSIONS OR GATE BURRS.MEL H FROTALISICNS
—r HHD ATE BURRS SHALL MOT E!CI:EED Aheam ,006im)
Dl = PER SOE.
1% SEATING PLANME 3.BMENSIONS £ m NEIT INELIJI:IE IMTER LEAD FLASH,
DR PRDTRJSHGNS, FRCITRUSIII}HS
— SHAL L HOT EI!DEEL'I zﬁm'n [Diﬂm}l FER SIbE.
= [0.00  mex, =
{ L
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(20-SKINNY DIP)

(20-SOP)

20 11 B
HHHHHEHARARAARA SYMBOLS| MIN. MAX,
A 0.093 0.104
o Al 0.004 01z
= 8] 0.496 0508
ol & E 0291 0.290
o s H 0,594 0418
L 0.016 04050
NEEEEREEY G :
iy T — LN @ INGH
0.016typ. 0.050Myp.
WOTES:
1.JEDEG OUTLINE : MS—013 AC
Z.OIMENSIONS T DOES NGT [NCLUDE MOLD FLASH,
FROTRUSION= ORF GATE BURRS.MOLD FLASH, PROTRUSKING
AND GATE BURRS SHALL NDT EXGEED _15mpn [.008IN}
o PER SIDE
SOIMENSIONS E" DUES MOT INGLUDE INTER-LEAD FLASH,
OR PROTRUSIONS. INTER—LEAD FLASH AND PROTRUSIDNS
F . SHALL NOT EXCEED .25mm [.010in) FER SIDE

-t
SEATING PLANE

f}°:%.-
L
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