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AN EREIE, EiE AINO~AINT Sk 10 @iE, sl
VREF_BUFFER (tLEF&EM 1.2V FrifEHE)

Z A, (H2d

BHWE T I DD RE SCVFARF RS HE B I AL — B . 2 R el A e P
Sl A A AR, R 2 i

H e R E I &8 (TMRA) > A 4

AIN8 K H H NI
o ADC [ FRAR Ak, B RF
B AIN8 H 7 £ F ity 4 AR

» APUERLIAE

A LAG i gkl ADC, R FH R T et

AD 4 it b [E) 20
FHs 10 ADC 7 ik
2 R L
YNGR 0 % Voo
BEHURE W R, RIS S
ZEIIX KN (10x12 bits)
I ;TP B S
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= A TLX32F003x4x6

=R R BiHA
FEo N 4 %f
A 11 AR EAAUE T 14 BB IR
BHWE T 140 - T AE AL BN |1 S
HME A AN A LLEE ADC_ETR 1B BT ik
M TMR1 TRGO fili & i
L PGl AIRCE
4.11 eSS
FE AL S 2 A E g B SE(TMR U TMR1A). 1 ANl 2 i 28(TMR2). 1 4
%Kimﬁ%ﬂMM)2¢%ﬂﬁiﬁ%\14%%ﬁé If 2R AT 1 AN B Bl
JE I 45 o

4111 BEZEH RS (TMR1f TMR1A)

e 0 E I AR D RE AN TR 3R
bt 1w E g

SERFEERA o R s 5 2
relinges TMR1 TMR1A
T B 16 {3 16 {3
TR Mk, [, mEN Mk, /W, BN
o 24 1~65536  [H] (¥ 2 B 2 1~65536  [H] (¥ 2 5 25
RIS E 4 4
AN ] 1

- RNV SR A A Bt
- (G S, TR A B AR A
= BT 5 T R E X B
HREEH] - B

TR 4 NN SR PR, 1 AR, 1 AR E SR

R E N g G T AR o HCELAM R L SE DR A ot
PWM Zhig, (&N AU 2 s pLaz il . BRIk

4.11.2 BEHERN(TMR2)

AP SE N A DO RE R R
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7= i A

TLX32F003x4x6

ik 12 WHER d

s AT BN
E B A% TMR2
R 16 fir
e .
B e 3 1~32768 2 [1112 (454
BNy 3
M
i TSI 5 S S 2 58 TSR 25 e
T
~ER MR, ORI B B )
R
- AR
- b

4.11.3 EAER 25 (TMR4)

FEAE N STt T 3R
T 13 HAER 25
SE ISR HA e 4
JER A TMR4
TR 8 fif
THEER R ik
ooy s Z= A M1 ] 128 AR 2 1FRECRE
R/ BAE 0
HAMgH -
- HTHSNERG S A EEE N 2
e - WA FETHEES TN (UM EES R B ) DAL il R AS S ]

411.4 FI'1#(WDT)

PEER AR 2 ANE T ORSZET VRS D& TRD , XPANE T A] R AR A
REIHERR SRR, $2m T ARG L. FRANMAE TR .

FI& 14511

s
5 ;%% W | TR R
I 4~256 Z i | - HHPIEIRSZIN 128kHz ) LIRC BHZR IR 35
AR BF | w2 Do B, LI B e
(WD s B AR B LA o
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TLX32F003x4x6

o
HPEB

TR

B RES

ThREv B

FERE U R AL R G
LA S PR PP SR I 4 P
] ARG B R SR B R B A T 1

Rk Rk
(WWDT)

7 i

ERY

FHAS IR At b i A1 BT SRR A 32
PR AR, SR R
ER S,

MRS, AT I TS D RE
I ARG B R SR B A R Bh AT 1

4.11.5 RGN €25 (SysTick)

4.11.6

412

ARG EN a T TSR IERS, £ — el 24 frpm M itbdeds, HAH
ENFEINRINEE, B EEE N 0 MHRE AL — AT BERCR G P k

H BhHEE 5 I 23(WUPT)

4 MCU AR IIFETRERITHL (Active Halt) #EXH, WUPT Al ft—A> Py i ne
WA (] B 4 o 22 TA) 4 R IR B2 F AL B (T RC IR 4 B (LIRC) i 2t i 1
TP HXT IR BB AL .

ng 2 (BUZZER)

Wk 1 Mg g, 24 LS B TAELE 128kHz IR P24 4% A 1kHz. 2kHz 5i# 2
4kHz HIENS(E5,
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= A TLX32F003x4x6

5 S i
5.1 WA

AR T IHE, BT RS EIL Vss B IR,
511 &XEMH/ME

BRARRSRIUENT, BT P fhE A Ta=25°C MEZE 2 BTG . H KA/ ME
A SR TR Bl 5 ORI R < A v o R RTI 0%

FEREN RS T 7 TR b BB B 25 5 VP0G . Bt B 2R RS 2 1 Bl
B AL EEAT I LA TR R E, AR RS, BOL-TAME
IR =A% (bR HE 22 (T 21233 )15 Bl e KA e /NEUEL

51.2 H#XEH

BRAEFRS AU, SRR 2 3t T Ta=25"CHl Vop=3.3V i1 5V,
51.3 BLRIphZR

BRI Y, T il 2 OO T3 HE =

514 HEFZR
B 6 HiE s

VDDH 5 15 VeoreH JE 5

[AO#EMIX

M

vDD | 24-sv

J_ J_ = EoiNa e Flast
"1 asdl
EEM 00nF \
o i Rl ¢ ok e g | -
L ows T

APB¥T 54 iR

VDD

VDD e gt ik,
V55
VREF+ A/ D 3%
VREF-
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TLX32F003x4x6

7 MES| IS HO 1 5 35k

TLX32F003x4x6 pin

50PF ——

4
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i i) TLX32F003x4x6

IR ANGEV R S

TLX32F003x4x6 pin

O
)

5.2 B TAESZMT R
Jeks 15 8 TIELME

Giines 2H FM B/ME BRAE | B4z
freLk &R AHB I g% ) ) 48 MHz
Voo Tt A HL s . 2.4 55 \
Veap V/coRrEe A1l B 2% 3 470 3300 nF

53 #NBABEHE
SR LR I R A RO, & FEORE A ATEBUR . % B IR
BEAR O BARAT, RARE(EREA A T AR I BEIE 1T 1E%

531 BmKEBERMST
£ 16 B

5 EiiipaY BB X VA
Tste it A P Y -65 ~150 C
Ty e KEEEE 150 C

5.3.2 BRHUERERE
Tk AT HRBUE R

ikl iR BME | BKME | B
Vbp-Vss L E VA 0.3 -
Vi FEFLIFIR 51 L N U Vss-0.3 6.5 Y,
e Sl R IOE NGNS Vss-0.3 | Voo+0.3
|Voox-Voo| NG PN - 50 mV
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i i) TLX32F003x4x6

"e iR B/ME | BANME | AL
[Vssx-Vss| AR 5| 2 18] ) H . 22 - 50

5.3.3 BRBUE Bk

Rk 18 RKHUE TR IE

Ziine) Eipa BXE LA
oD 23 Voo HLYEZR S P (R LU 100
lvss 23t Viss i 2R 1 S FLIAL (IAE HE L) 80
AR 1O i 7| 0L ) e e i 20
" (R85 U0 I 3 L 0 i 20
NRST 5l IEN R +4 "
[INJPIN) HXT ) OSC_IN 5|1 LXT ) OSC_IN 5| BIfid N i +4
FoAh 51 IR B +4
ZIINuPNy BT 11O Azl 51 I_E fLEGE FR +20

534 HKEHRME
Ltk 19 Fre i (ESD)

we ¥ &AF BXE B
VESD(HBM) R R (AR R Ta=+25C 8000
\Y
VESD(CDM) P FEL R FEL S (78 L 1B A AR T ) Ta=+25C 2000

e PR RS =AU IS, ASFEA P s

5.3.5 EAERH

I 20 AR
sy 25 I KR

LU (RIS Ta=+25C/105°C A

5.4 Flash g 225
FHs 21 Flash 126284814

s 5 A B/AME HAE BONVE E:<X i)
o ) Ta=-40~105°C
torog 16 13 G 2 (1] 22.4 22.97 23.8 us
Vbp=2.95~5.0V
I N Ta=-40~105°C
terase | DL(TK 2709 ) BERRIN [H] 1.48 1.55 1.64 ms
Vbp=2.95~5.0V
X Ta=25°C
tme B PR BRI 1] 6.32 6.57 6.96 ms
Vbop=3.3V
Vprog S HL Ta=-40~105°C 2 . 55 \
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7= w0t TLX32F003x4x6
5 2 %A B/ME HAUE BANE Y72
trReT Kol CRAF I ] Ta=125C 18 . - years
NRw P25 A Ta=25C 100K . - cycles
5.5 M4
5.5.1 SMERETePIRRAE
ER AR IR A = AR F TR TR AN IR B 49 (HXT osc)
AR mIERS KRS E R B, WESE), EEWAMHNEAE 7.
g 22 HXT 1-24MHz 53 28451k
w5 ¥ % B/AME | HEUE BXE B
frxT PR 2RI ; 1 . 24 MHz
Re JAFHLIH } . 300 . kQ
C HEE I L 7% } . . 20 pF
6 (start
C=20pF, (startup)
fosc=16MH i i 10
ose= 1oz (stabilized)
IDD(HXT) HXT $R3% s The mA
6 (startup)
C=10pF,
fosc=16MH i i -2
ose= 1oz (stabilized)
tSU(HXT) Jo SN [A] Vob & F5E 1Y . 1 . ms
5.5.2 PIERETeRIRRRE
EEAF (HIRC) 3525k
4% 23 HIRC k7% stk
’e ¥ &AF B/ ME HWAUE BXE B
fHIRC i . . 48 _ MHz
XoF-45 %€ 1) Vop il
- Ta, HFPEH .
HIRC 7 %% R CLK_HIRCTRIMR s - ! g
ACCHIrRC X .
RS FALAIHME
T Vop=3.3-5V,
-5 - 5 %
PRI -40°C<TAa<105C
HIRC &% %%
tSU(HIRC) S B[] _ . _ 0.8 us
(FrmeiE)
| HIRC R 4% A
DD(HIRC) Sk _ _ 120 M
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i i) TLX32F003x4x6

fEENEE (LIRC) 3R ELMmiR
kg 24 LIRC k% 28kt

i B8 B/ME Lk} BKE BT
fLirc SIES . 128 - KHz
ACCLRG PR ds kG 5 ] 5 %
(Vop=3.3-5V,-40°C <TA<105C)
tsuLIRC) LIRC =% %% Ja Bl A [a] i} ) 5 s
Ibp(LIRe) LIRC ks Ui #E . 5 . HA
T FEASE 2 M R F) ] [R]
N JEE 43 FH R s K HIRC
KM 25 (R DhFEAR R i (7]
e 25 A HAUE | BKE | B
fopu=fuasTer=48MHz 0.61 -
AL S AT fepu=fumasTER=24MHZ 1.17 -
twuwr N
I ] fepu=fuaster=12MHz 2.36 _
feru=fuasTer=6MHz 4.67 -
WFEBEILB | WRIPR | Fashistt | D | ss2 | s |
twuar) | BEEATRELAR A —
PP ) MVR % [7] Flash 1217 HIRG 53.13 55
fWUGH) 4 \%m . Flash iz 4730 55.21 ]
N 1]
5.6  _bH/ S AR
ik 26 b r/HHE AL TAERAT (Ta=25C)
Ziinc ¥ *1F BME | HAME | BKfE LA
tremp AR BGE R Voo b7+ 0.58 0.79 0.92 ms
ViTs A RE . 1.79 2.00 2.10 \
Vir- EEE =R VAT . 1.70 1.73 1.76 \
VHYS(POR) PDR iR ] ] 100 . mv

5.7 IhfE
MCU [ AL S A BHOU, W, . 10 KA. WEP IS
WELE . SRk, AThos S AT RIS, #EEHUT CRC 5,
P PEFRAEYY Keil V5, PRI LO HI%fE R,
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Fz

HH

TLX32F003x4x6

A HI AL TR BT
® AR /O FIMFEAL TN, R — N T Voo BVss(To 11 2K) .

o  [RARKREHIULEH, B MIANSERAL TR APIRES .
®  [GARKFERULEH, SLARUMEESZAE 25°C, 3.3V i 5V fLEEFREE N INAE L.
o [FARESRUIH, HAEAELAE 105°C, 5.5V AEHIFEE N IE K.
Rk 27 1B 7R T AE LG
HE (Ta=25C)
=] S8 A ST
3.3V 5V
HXT=24MHz, Fcpu=24MHz 25 3.1
HXT=16MHz, Fcpu=16MHz 2 26
HIRC=48MHz, Fcru=48MHz 32 32
HIRC=48MHz, Fcpu=24MHz 22 22
RAM iz frit HIRC=48MHz , Foru=375KHz 0.94 0.96
U BIHE N H
e HIRC=48MHz , Fcru=46.875KHz 0.51 0.51
HIRC=16MHz, Fcru=16MHz 14 14
HIRC=16MHz, Fcru=125KHz 0.61 0.61
HIRC=16MHz , Fcru=15.625MHz 0.47 047
LIRC=128KHz , Fopu=128KHz 033 0.34
oo mA
HXT=24MHz, Fcpu=24MHz 4.2 47
HXT=16MHz, Fcpu=16MHz 3.1 37
HIRC=48MHz, Fcru=48MHz 48 48
HIRC=48MHz, Fcpu=24MHz 38 38
Flash rfiiz s HIRC=48MHz, Fcpu=375KHz 0.97 0.97
T BN
i HIRC=48MHz , Fcru=46.875KHz 0.51 0.52
HIRC=16MHz, Fcpu=16MHz 25 26
HIRC=16MHz, Fcru=125KHz 0.62 0.63
HIRC=16MHz , Fcru=15.625KHz 0.47 0.47
LIRC=128KHz , Fopu=128KHz 0.34 0.34
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= mEM TLX32F003x4x6
Kt 28 i T A TR KA
HE (Ta=105C)
w5 S8 x4 L=V v
3.3V 5V 5.5V
HXT=24MHz, Fcpu=24MHz 268 330 | 356
HXT=16MHz, Fcru=16MHz 2.14 275 | 299
HIRC=48MHz, Fcru=48MHz 363 370 | 375
HIRC=48MHz, Fcru=24MHz 242 247 | 254
RAM rhiz
iz HIRC=48MHz , Fcru=375KHz 1.11 143 | 122
(PR
. HIRC=48MHz , Fcru=46.875KHz 063 064 | 074
HIRC=16MHz, Fcru=16MHz 157 158 | 168
HIRC=16MHz , Fcru=125KHz 073 074 | 084
HIRC=16MHz , Fcru=15.625MHz 0.58 058 | 068
LIRC=128KHz , Fcpu=128KHz 043 043 | 055
Iob mA
HXT=24MHz, Fcpu=24MHz 461 530 | 5.49
HXT=16MHz, Fcru=16MHz 3.42 410 | 430
HIRC=48MHz, Fcru=48MHz 547 562 | 564
HIRC=48MHz, Fcpu=24MHz 4.35 447 | 450
Flash rf'iz HIRC=48MHz , Fcru=375KHz 1.14 125 | 128
TN
o 5 HIRC=48MHz , Fcru=46.875KHz 063 073 | 077
HIRC=16MHz, Fcpu=16MHz 2.85 286 | 296
HIRC=16MHz , Fcru=125KHz 075 075 | 085
HIRC=16MHz , Fcru=15.625KHz 0.58 058 | 068
LIRC=128KHz , Fcpu=128KHz 0.44 055 | 058
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rm A TLX32F003x4x6

g 29 WAIT BT HE SR g

HE (Ta=25C)

5 SH % ¥ 17A
3.3V 5V
HXT=24MHz, Fcru=24MHz 15 2.04
HXT=16MHz, Fcru=16MHz 1.32 1.9
HIRC=48MHz, Fcru=48MHz 12 12
HIRC=48MHz, Fcpu=24MHz 1.1 1.1

WAIT K F HIRC=48MHz, Fcru=375KHz 0.93 0.93 .

0 PR LI HIRC=48MHz,Fcpu=46.875KHz 0.51 0.51 K
HIRC=16MHz, Fcpu=16MHz 0.68 0.69
HIRC=16MHz , Fcru=125KHz 0.60 0.61
HIRC=16MHz,Fcpu=15.625MHz 0.46 0.47
LIRC=128KHz , Fcpu=128KHz 0.33 0.33

Fht 30 WAIT L) #E iR K fH

BJE (Ta=1057C)
s 2 A L:=FivA
3.3V 5V 5.5V
HXT=24MHz, Fcpu=24MHz 1.9 2.10 2.40
HXT=16MHz, Fcpu=16MHz 17 1.95 2.21
HIRC=48MHz, Fcpu=48MHz 1.36 1.36 1.45
HIRC=48MHz, Fcpu=24MHz 1.27 1.27 1.37
WAIT 34 HIRC=48MHz , Fcpu=375KHz 1.09 1.09 1.18
Ioo LR mA
i HIRC=48MHz,Fcpu=46.875KHz 0.62 0.63 0.71
HIRC=16MHz, Fcru=16MHz 0.82 0.83 0.90
HIRC=16MHz , Fcpu=125KHz 0.73 0.73 0.86
HIRC=16MHz,Fcru=15.625MHz 0.58 0.58 0.71
LIRC=128KHz , Fcpu=128KHz 0.43 0.43 0.51
FHg 31 TEKAF AR AT FE A E
A HBJE (Ta=25C)
5 E 21 X VA
MVR Flash 12, HHPIR 3.3V 5V
VAR AE HXT=16MHz 780 1360
SRR VAR AE HXT=24MHz 800 1390
oo | BN A EEAa:) HXT=16MHz 780 1360 pA
SANYAEER )
PR3 F i ) HXT=24MHz 800 1390
FF A e LIRC=128KHz 17.1 18.8
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7= i TLX32F003x4x6
A HE (Ta=25C)
/e S X VA
MVR Flash #=, B ePYR 3.3V 5V
5 PE LIRC=128KHz 17.0 185
SNl ek LIRC=128KHz 4.9 6.6
%] EEAa:) LIRC=128KHz 4.8 6.4
FKHE 32 IHKAFHUR AT FE A KAE
%1 B (Ta=105C)
75 ¥ E:<X i)
MVR Flash #3, RV 3.3V 5V 5.5V
A 2 HXT=16MHz 1010 1350 1640
A g2 HXT=24MHz 1030 1380 1670
e e HE P HXT=16MHz 1000 1350 1630
PN
IR Sey I A HXT=24MHz 1020 1380 | 1670 N
[o}) , M
RN F i e LIRC=128KHz | 5564 | 57.72 | 59.82
A ER N
AN P LIRC=128KHz 48.24 50.98 | 52.42
KA e LIRC=128KHz 32.30 3434 | 3534
S| P H LIRC=128KHz 26.44 28.53 | 29.46
R 33 (WA T FE S AUE
HHE (Ta=25C)
w5 2 A4 L:=ivA
3.3V 5V
Flash iz {74, 253 5o
fEPUEE MR 5 HIRC {4 ’ ) N
oo iyt Flash FH1 X, y g
Ml S HIRC M &hiE 343 '
K 34 fEHIBL AT FE & KE
HE (Ta=105T)
75 ¥ A E:<X i)
3.3V 5V 5.5V
Flash iz fT##(, 206 3239 3377
LR T RS HIRC (N i 05 ' ' .
T Flash bz, . g
RS HIRC N i 2470 | 2672 ) 27
R 35 AP IHFEHIAE (Vop=5V,Ta=25C)
5 2> 16Mhz 48Mhz BASr
loo(TMR1) TMR1 L H1 137 98 300
Ioo(TMR1A) TMR1A it B 37 58 170 MA
lop(TMR2) TMR2 HtH1 B3 56 168
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LR ) TLX32F003x4x6
e ¥ 16Mhz 48Mhz BARY
Ioo(TMR4) TMR4 5 i 28 B 15 46
Ioo(USART1) USART1 fit Hi it 56 168
Ioo(USART2) USART?2 fit Hi i it 100 310
Ioo(USART3) USARTS3 ft i LI 55 170
Ioo(SPI) SPI it H HI 23 68
Ioo(12C) 12C f AL 37 110
Ioo(ADC1) ADCH it [ i i Lt 290 680
5.8 1O ¥ %etE
Ft% 36 1/0 AR X ASHRFE (Vpp=2.4~5.5V, Ta=-40~105C)
i B8 %1t B/ME Lk} BKE | AL
Vie BN R -0.3 - 0.3xVop v
ViH N T R Vop=5V 0.7xVop - Voo
Vhys H R IR iy . 700 - mV
Rpu i B Voo=5V,ViN=Vss 55 63 66 kQ
PR O [, fEs -
. E R0 B ] \50pF ) ) .
(10%-90%) FrAERIT sinkl/O 1,
8% 50pF - - i
lig P4 NI L Vss<VINEVioD ) ) 1 UA
KM 37 f i KB HIR R 1)
i B %1 BKME LA
KA llo=10mA , Vop=5.0V 0.8 v
VoL IR llo=10mA , Vop=3.3V 0.8
IR llo=20mA , Vop=5.0V 1.2 \
FHs 38 iy AKB) AL (e IR O D
i B %1 BME | BKE | BAL
IR lio=10mA , Vop=5.0V . 0.6
VoL IR lio=10mA , Vop=3.3V . 0.7 \
IR llo=20mA , Vop=5.0V . 0.9
it v L lio=10mA , Vop=5.0V 4.2 .
VoH fii e LT lio=10mA , Vop=3.3V 2.3 - v
T llo=20mA , Vop=5.0V 3.8 -
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PIN 1
FHs 46 TSSOP20 Hf 25 )~ Hdls
Dimensions IN Millimeters Dimensions IN Inches
SYMBOL
MIN MAX MIN MAX
D 6.400 6.600 0.252 0.259
E 4.300 4.500 0.169 0.177
b 0.190 0.300 0.007 0.012
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A 2.350 2.650 0.093 0.104
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A2 2.100 2.500 0.083 0.098
b 0.330 0.510 0.013 0.020
c 0.204 0.330 0.008 0.013
D 12.520 13.000 0.493 0.512
E 7.400 7.600 0.291 0.299
E1 10.210 10.610 0.402 0.418
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
0 (0} 8 8
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LEAD LENGTH
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