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1.0 B

AR N

* B T USB b BB AT B e

< 3R F R B AR B LS

*UART | / F 3CFF 7/8 Br 3l  1/2 A5 (b O /A8 /bR 25/ 254/ oA (B 56
< B % 300 => 3M PARER (TTL)

< BT % 300 => 1M PR (RS232)

* B PEIHE 300 => 3M JHFH (RS422 / RS485)

*384 FHT RN R MIX/ 128 FATRIXGEMX, "WH T e =
il i RX U2 P XA IR

- AR INAF B X-On / X-Off 8T

* B SR AR AR R A T 77 454

*RS485 [ 3 ki g% b X 531

* L HF USB {5/ SLEEP # FIl RIH 5|4

* CHERIHR USB R e %, dMik PWREN # pin

* UART S % FE P36 #e g Pz i) T-3% 8281 sv R 3.3v R IME 5
*JH+ USB 10 £ K 3.3V FR K 2%

AR T A

« &2 5% 6MHz - 48Mhz I %451 PLL

*USB It & Y 7] 25 2P A% st =X

*4.35V & 5.25V P HLJEfE L

*UHCI / OHCI / EHCI TEHLF4 ) 28 dfe 2%

*USB 1.1 Fl USB 2.0 %

*USB VID, PID, J¥¥I'5 Fl™ {4 EEPROM 1IR3 H:
*EEPROM 3@ i USB 7 % F EEPROM

o BRI TCAR T A RoHS ARt 32-LD LQFP H3%,

Bl com 3O (vep) IKFNFEF
- Windows 98 Fl1 Windows 98 SE
- Windows 2000 / ME / Server 2003 / XP
- Windows XP 64 £/
- Windows XP Embedded
- Windows CE 4.2
- MAC 0S-8 1 0S-9
- MAC OS-X
- Linux 2.40 LL_EARA D2XX (USB B {ZURBHFEF+DLLS / W 2 11)
- Windows 98 F1 Windows 98 SE
- Windows 2000 / ME / Server 2003 / XP
- Windows XP 64 {i/
- Windows XP Embedded
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- Windows CE 4.2
- Linux 2.40 LA _ERAS
. FH sk,
-USB RS232 #&H#i3%
-USB RS422 / RS485 ¥4 2%
- ¥ RS232 IHRZMATT2K 21 USB
- FHLRITE 48 B uSB Fuds &4
O
- BT Mcu TS use B2 00
- USB & SRR 77 5 AW AT 4 A2 4w
- PDA USB ¥ 41
- USB #ge itk 4%
- FLImi#& (sT.B.) PC-USB #11
- USB Hgi A R it U6 25
- USB Jo£k 14 i 8 25
- USB 3%
- USB 4 JEAG 2 HY 2%

R FEE AL (POR) HAEE

S EMAE LB — N6 POR ThfE.  4EFFEIAT Y RESET # 3| I LL S0 i 4051 22 48 70 75 BN A7 2844,
(BT T VR N, BES | B ZE v AR Pt 32 3] vec. BhAh, B3R4E T — N AL H 51 (RSTOUT# ),
DLEE SR8 POR HLES A AR MCU FHH A 28R4 LA I B A7 . RSTOUT # 42 F— AR A1) TEST 51,
*£2 A% RCCLK %

TELLRT IR B8 E R, FEELAMER RC HLIS, LAHALRAEAT BERS 1 SIS B2 01T, 4% 35 28 FUHT SR 54028 PLL
BRFEE » LB IAEIRALE S P - S FEC4 L IR 5 | IIERAE vl da 52 o TEST S, JF)NV%EREE] GND LA
BEAT IEH A% -
£ B B SR PR BR 7E UART 2 O RIIEGHE S

LLAT 23441 LL 5V CMOS #4533l UART FIEEHIME 5. B8R E A Al vee-10 51, ARvras
TEE AL D] 3.3V A Ry, Joiisbal - g ds 1.

*BXBERT USB MR EEHE, KAV R4 i IR B s

LRI 4 4> USBEN S, 4 USB B A, %5 AE MG aIPRE . o T IR mysidstl, %
SR I SLEEP # FlI RESET # HEATAMES I 1458 o iZ T T IMAE DA E S L58 T - USBEN HILYE OV B e i
¥] PWREN # 15 5, 0] FH 77075 24050 ik (19 rh s O I N b B B2 R ) i AR B B P V4) 38 MOSFET.  —
AL T EEPROM (IR ITAE 75 24 ALY < B (PWREN# Jg i FE ) I, #34KH: UART #: O£k 28 4.  #E
IXRE T, BRI L AT A 8 4y B R S A 70 b A i HL 3] GND, AT AR AR 7R FEL YR K S S B PWREN
H Pl 0 0 H B AT SR L S AT .

* SRR SR Wt EBL R

RCCLK £ 8814 Py BRAE e A e I cdidt, AT LUKF USB2 STz, N 19 TDS232BL-Reel-TD< Wt B i F4 2
200uA LL'F CAEHE USBDP 1) 1.5k InH7). X SR VR4 BE KK 43 2395 AL 500UA 11 USB ST i 7t B 41
* 7 HF USB ST AE KT

FAR USB b A 4600 5 T SR AL i ) SR AR IR, (RO 1 U BE B TR AN BE AR IE o X0 R R B IR 56 T34
ProedEr: (A& S SRR Y SERRA RS > N, i R I AE ] LLIE T EEPROM H R IE TR 2 £k usB
7] 2 A i 346 201
A gRFE W P X B it

FELATT 84 T, BRRc 2 ph BKOGEB I I 18] S 7E 16ms AT I TE] Y 8 52 i . B isF B ZE T LA ik usBe LA
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1ms M AL, M 1ms Bl 255ms BEAT YR, AT S0 VX 757 2 408 0 0 60, 5 e i 57 s T8 (1) B SOG4 T Ak o
*TXDEN EREE

TXDEN 52 L V% 5] 52, LAY B LA = 2497 3 LART RS485 N H T A5 I #hSRAEIR . TXDEN ELAEAEAL S &
326 H T S A 30 TR TE S TAE .
-/ 5 1 vee £ 58

FEoMREACEET T A b vee 2. BARIXFEATE BRAMS M 77 L 3%, BE S 7 A 5 PCB
BT ERFF A FCC, CE FEAth EMI AHICHRIE o
* U T TR A4

PUHT IR AS (R T 55 A0 8% S F 7B L. (n+0), (n+0.125), (n+0.25) Fl (n+0.5) Hrp nJj& 2 FIZ (8][4
¥ 16,384 (214). AUb, WAV T (n+0.375), (n+0.625), (n+0.75) Fl (n+0.875) FH T-4& =tk
WA FR I HETA PR H = AR BT DA 3, LA AR BRI Chell e S s IR 320 .
*Bit Bang =,

BRI EA - AHT IR R EFR “Bit Bang” B30 TEMAELENT, 8 A4~ UART #2211 #8514k 1] LAYE UART
B IR 8 A7 IFAT 10 g 1 o 1] AR IEE Y A B B 55, ARATDRF Rl 0T 326 B2 32 11 PP 383 ] T 49 A 2
I . DA SR VS B A PTG 10 BRI B s B3 HILT, SR AR FITIT IS, e — oG i mT g .
X @I, TR A2 d1 SRAM H24E ) SRAM TR B FPGA LY FG 4l Altera FII Xilinx.  FPGA 4518 |,
JEARNE ) (RRHEAETEE XThRe) . N PC EERAF A LA{EHH Bit Bang Mode ¥lc & 2 n | #e3 FPGA I &
N HAE I EE, 2 J5 FPGA #5-HC & S TDS232BL-Reel-TD A LA [B] UART 422 1855 e gm FE 1K) FPGA #4413t
4718 5 PC L3l it USB. XA TTVR FRVF a 57 Bl “ 38 ] " USB A& YE R A 2F B 5 7T LLsiE PR 11328 1 v FH 3K
o FPGAZLTTH 7] LIEAA TH e B 58 400 A8 T FPGA e B H i S . N HZEID,  BrE LU K iZ 3 ATk 11
TF R IO A FTDI A AR S = 5 W .
T4 MERERLL 1 B E

DL PR 5% 4545 1) S0 F4 s 53 880 PR S B0 3 3 U T Sl 1 AE 58— AR IR BE RIS T S LU (B U By 1 45 4 200
TIPERe, WEINE, WEFERN 300 J1. dE-BREUEA SRR BRI 0 R 1.
« BH /> S ER ST R4

L 5% RCCLK [ RC W4, LUK SHF K 22 20w 75 ZEAM A Fe i, FRATT vy Bk 77X A~ 2Kk EECS |
) 100K ¥z HH PHI%EFE 6MHz 31 . 24 TDS232BL-Reel-TDA AL JH B ¥ 4T i & EEPROM, EECS, EESK FlI
EEDATA IAE T AR n / co T TG ZLASCHT 1R (¥ FRL I SN H) TR) CRRA% NAINER A D AH T S A0 e A2 8% 1.C. 8RB AT
#edEH EH MCU R 10 i 11, FPGA % ASIC #3845 a HMHE Gl 44 i B AN 1575 42 usBDP 1) 1.5k _bdr FBH AT L
HEREF| RSTOUT # 5| I AN A& 3.3Ve VERL: RSTOUT#H LA 3.3V HL~FIREN, TMANA: 5V VCC HA . XL Hr it
NPV
¥ B EEPROM X #%

IS F B AR B 28Ty 93C46 (64 x 16 £i7.) ) EEPROM . ST I %S4t a) LIl EEPROM 257 93C56

(128 x 16 i) FM 93C66 (256 x 16 7). FAMA B AL H A3 0], (S Bt n] L H AR AN Mcu /124548 A

TDS232BL-Reel-TDE A7 -
*USB 2.0 (&iikf)

HTFRET EEPROM 113614 fL 14 TDS232BL-Reel-TDIR 7] USB 2.0 B AL USB 1.1, 7R : WAK
USB 2.0 Full3 E 2 £¢ (12Mb /s) TiAAZE USB 2.0 =il 244 (480Mb /s).
*J& EEPROM [ £ & S2#F

MY EEPROM (ERZF BT ) EEPROM) iE£25¥ 4%, TDS232BL-Reel-TD AL F 54 N H

-4y

USB ik 1. X AU ML ERESR|E—& Pc. {H2, FRAVIARIBZIEE AL EEPROM BEAE A, ¥
HIFHN5 BT UL BEIE I USB HH (K WIB ™ B £k 2wy 11 U9 47 342 322 BRI AT DA AR G SR 45 3 ol B 46 B
BT AAS [F) 1) 25 o
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vcc ﬁ PWRCTL —————————————® SLEEP#
Baud Rate
—————» PWREN# AN e e T
3.3 Volt
Dual Port TX
3V3OUT <— Lbo - aBu,cf’e, \
Regulator gl
128 bytes
— TXD
l<¢—— RXD
|—— RTS#
Y \ |«—— CTS#
——» DTR#
L l.«——— DSR#
USBDP a—p B il Intarface > - > l<«—— DCD#
use L Engine use UART UART l—— RI#
Transceiver |-¢ (SIE) Protocol Engine FIFO Controller
USEDM ~a—»] B - -t B
-t |——» TXDEN
A A A
— TXLED#
L 4 ——» RXLED#
= Dual Port RX
i Buffer -
USB DPLL 384 Bytes
- 3V3OouT |——» EECS
EEPROM
Interface EERIC
XTOUT ~— » 48MHz l«—» EEDATA
6MHZ o~ | x8Clock
Oscillator =1 Multiplier S5
RESET# — #» RSTOUT#
XTIN — ——» 12MHz GENERATOR
TEST >
GND >
" N
ThRETR A
*3.3V LDO FaE 2%

3.3V LDO Fa Ik #5r= 4 3.3 fREFH T UK3) USB UK FRII S K Foci il 2P IX . "B E— NI
PR ARSI R 3v30UT RRUE A S M. EibdR At 3.3V FBYE RSTOUTH 51l IXE = Z e 2
A USB UK A AT AL FOT AN Dy M SRR . SR T, A SR RR AT 3.3V AN HL S E A KT SmA 1
A R AT L, A 3v3OouT 34k H rR .
~usB WK 2%

UsSB W& 2 et USB 1.1 /USB 2.0 44 FHIZ 10 81 USB i [ . 4 UK B 8544t 3.3 AR He S 4L il
FEEEIGS, NZESEYLR A Ran iR Es P A4t usB H YR 7E SEO A1 USB EALARAKEM .

*USB DPLL
USB DPLL H.IG4) E FI3E N 1) NRZIUSB 0 FH- 3 A B 0 1 P 52 i i 5 1) SIE BORIX B 5 5 o
*6MHz =% 2%
6MHz YR 23 077 42 6MHz 2% BB A 1) x8 I BIZ AT 8S AN, 6MHz A4 BE M B 1 PR 2% o
*x8 B EpfE 1Y ES

x8 RS #% K ] 6MHz Fii AN MR ¥ %% P05 45 12MHz S35 181 SIE, USB 15 %5 F1 UART FIFO
Pl gL . ‘BT USB DPPL [1] 48MHz 25 N Sl RF R R A28 .
~ERATEEOS|EE (SIE)

HATHE I G148 (SIE) HRPUTIFATRI B ATRIFFATH: e usB il . %18 USB 2.0 MIYE, "EHATAL [ 2 /A5
A CRC5 / CRC16 A= i/ KA 7E USB st | o
«UsB T 518

USB TS5 | 247 LA i B2 USB 2 ihillif i o ‘X AL FRAIGER USB Wil (55 9 &) f USB FEALFdil 4%
A SR LA R B HI SRR 1MW 4 UART 244,
X H TX X (128 FW)
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K EH USB EF Fin H i 1) B Y A7 i 5 X 11 TX 2y X, IF AR I B 22 b 8% 3] UART 3% 35 A7 28 P 32
#IY) UART FIFO 53751 2% .
X RX ZZPX (384 F5)

it UART 42027 A7 2 B0 B0 X035 11 RX 2% 1P X 3 I 2 BT SIE B 1Y) USB i sk i H e 4 o) B B v sl 8040 o

*UART FIFO #4125
UART FIFO ¥ i) 88 Ab B8 AL %0 X 1 RX AN TX 2200 X 2 (8] (K308 UART KXW 2T 1748 .
*UART

UART #8047 5725 7/8 ALIFAT B B AT B AT F 30 1) B0 P56 RS232 (RS422 Fl1 RS485) 211, UART SCHFI#4
{5 5 U5 RTS, CTS, DSR, DTR, DCD F1 Rl. UART $2ft& B A tilfe 5 (TXDEN) KtirBhi%E 3 Rs485
I %% UART 324 RTS /CTS, DSR/ DTR Fl X-On / X-Off 2 F-1L T . 7E T SEmT, 32T b B0 78 A A4 v 4 A% R sk
M) . % UART 832 HF RS232 BREAK 8 B AR I 4512 .

AR RS

PERE R R AR 2RI x16 B AN 48MHz S5 it Bt N\ UART J1 1 —> 14 LT A as Al 3 27 A7 85 4k
PRAL AR R OO - TBINAEN o XA E UART BV 2 Al gmFE N 183 4 R 2| 300 J7 4%
*RESET KA 2%

AL RSO R SE Y _ B A, 2 PN S HE — AN BN Y RESET # 3 A\ AN RSTOUT # % i LA
FOVE HoAth 2544 F5 % TDS232BL-Reel-TDEY TDS232BL-Reel-TD4) S A7 HoAh 5 4%« SEAZIVITA], RSTOUT # #EHKZ)
AR ELSE, A H s AR ALY 3.3V BX B . RSTOUT # - 1-#5#il4E USsBDP - E # b7 1.5k #34] USB 4Lk .
e A LA Sk E A HoAth 4% . RSTOUT # B i vee K4 5ms Ja T El 3.5v LU, 23R 88 2is
T AT - WAZKGRESET # 428 VCC, BRAETE 2L SN 45 sk AN B A7 ke 3 B i A3 -

*EEPROM [

4R TDS232BL-Reel-TD TAEJC 7 ATl EEPROM, {HAMIS 93C46 (93C56 TY 93C66) EEPROM W] H+ & il
USB VID, PID, /745, 7= Wil 55 B FITh R IR FFE 1) TDS232BL-Reel-TDforOEM W H o HoAth 2445161
FH EEPROM HUL G FEMe il , [F 2B AL FAR o, 458 27 FR PSS I AT USB 2.0 T 4FE4E:N. EEPROM K% N 16 47 T Iic &
4l MicroChip 93LC46BE 20T VCC =11 1Mb /s I £i# % 4.35V %2 5.25V. EEPROM &R ZRFEMN, XA DIF
P23 A AR PeB IR b RIS 1 — 543 BEAT dm AR RS FE . W SR ¥ 1482 EEPROM (B EEPROM)D
%), TDS232BL-Reel-TDHKili i H: 9 B IFIERIA VID, PID = W UL RIS R IR . AEXAIEOCF, S e
G 8 DEFE R usB TAEM—E84 .

3 '(7: 3 g .é Z O o
gtz 2k SE
y 32 25 N
EESK 11| 1 O 24 [T 1 RrxD
EEDATA [T [T RTS#
vcc 1 T CcTsS#
e TDS232BL |
RSTOUT# 1] [T—1 DSR#
3v3ouT [T T—] DCD#
usBDP [ 1] T Ri#
usBDM 17| 8 17 |1 GND
Q 9 16 7
3*= I I [e] - *
cLtS8cb8 %
© w4 40 xex g
B e B> E E =
Bl SEIE Qrp32 %
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3 1-TDS232BL-Reel-TD- B|HIHEFBH

UART 2 41
511 FRIH e FiiR
25 TXD e K% L H s
24 RXD LETPN W P AR N
23 RTS# sy 1 SR R L dl il /PR 155
22 CTS# LEIPN I SR R IEE RN /PR TS S
21 DTR# S H s 2o i 2 i /PR T S
20 DSR#t LPAN B v g MmN/ AR T 55
19 DCD# LN S AL ORI E AR L TN
18 RI# LN HIEFE AT SN . 24 EEPROM 7 Ji JT] it FE Me MR 38 I, w) LUAE
RI# K HEL PSR {5 PC USB ENLEEHl 2% o
16 TXDEN B Ji ] RS485 iy ki # i
USB 2 140
51 FRIH e aivl E B
7 USBDP /0 USB ¥ 5155 1FE (7% 1.5k 3% 3v30UT s RSTOUT# )
8 USBDM /0 USB F (55 1
EEPROM #1014
51 FRiR e sin EBuN
32 EECS /o EEPROM - Jyik. XTT 48MHz £4E, {di H 10K HLEH ¥ EECS $7 4 GND. X
T 6MHz ¥fE, ATEHEMH. (A =&,
1 EESK i B 80f5 5 £ EEPROM. &AM =2, HWIK3). 7F EESK ¥
0 10K 1z BELKF S 3L TDS232BL-Reel-TDAT ] USB 7=/ ID 6004 (7Nt
D mANAE 6001 CI7SEEHD . P HAR USB A RIIRMEAAL . **+7 1
2 EEDATA /O EEPROM - ¥4 | / O il ik 2.2K 1 BH B #5314 2 5] EEPROM 19 48 Hin A 1
EEPROM ¥l dan . Bb4h, ik 10K A FHCK: EEPROM ) 3503 4ai HH oz 21
VCC LU T IEMAIERIE. R MAEMAIN I =3, **F 1
10 SLEEP# i TE USB HE AL R RS 85 A T8 TTL HaYs DG 131 RS232 Hy
SEEEHLBE j o, 7F USB <=> RS232 #L#u88 ¥t itp .
15 PWREN# | #irth Wk use ML B WA NG, BB MK, SRJ57E USB HatL ] A & i1,
Al TAE T P v i 24 HE S MOSFET JF OGBS S8 s i . LLIXFP T
X AFFH PWREN # 5|, 76 EEPROM w1 g F8: 1 R ik 1l .
14 PWRCTL# | fiT A\ AR - (IRHSPE/ AR - m ST (B veelo)
SHE 59
51 FRIR Eaiv] iR
4 RESET# EEIPN B BEAG n] LASTT] TDS232BL-Reel-TDSRE B .  WIRANTT I, 4] vec.
5 RSTOUT# | #irHH WES AT RAESIE . 76 VCC> 3.5V JE AR KR i BEPTLZ) 5ms, N FBIS 44

Ja B, AR A B AT B N RS BRI 3.3v FirHE . B RESET # B NI
H STt 258 RSTOUT # ZX B I HL e RSTOUT # AN%2 USB el 2R E AR 52
i
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12 TXLED# o.C. LED IRzh#% - @it USB A% % 3 it ik v

11 RXLED# o.C. LED Xzh % - Ml usB BEle st i ik v AIG

27 XTIN LTTPAN I 6MHz fRIR 5. WIRFFEE, 5 AT DL Ah 5 6MHz I8
Bho  VER: MSIMIMIFCHIE S vee/ 2, Bk, i AR URIK S,
DY ZI LA 5V CMOS P El H ksl . fG 31 vee /2 JE B .

28 XTOUT i 6MHz fEAIR GBS M . AE USB B {FHHIA], XTOUT 15 1L#R%, [Kukik
R AR S ok T I A

31 TEST I BB AR 1L.C MAAR S - AZIERE ] GND A REIE W T4k,

Y5 R GND 4

E1)i) FRIR il E P

6 3v30uUT gl 3.3V &% L.D.O. B H R 1 88, b5 [N AS ] ST 25445 1 T 33nF B 2
AR AR GND. L EZEH LN USB IR A5 0 R RSTOUT # 5 i
PRAL PR 3.3V B, ISR TR EL, WU T B IR (<= 5mAD
MIZ T IR LR A58 3.3v B I .

3, 26 vcc PWR +4.35V A2 +5.25VVCC F#F 1%, LDO F9E UART 42105l

13 VCCIO PWR + 3.0V 2+5.25 fR VCC % UART #2115 10..12,14..16 1 18..25. {LERZk
PEE T S 3.3V AMUE A 1T, B VCCIo IEFE I USB B E AR
3.3V .  EEEER T S 3.3V ANERIB AR LI, % veclo i F]
SNSRI 3.3V HYE. A5 W EEE] vee LA 5V CMOS HAPIRB) .

9, 17 GND PWR W - EHL R YE S |

30 AVCC PWR e - PR x8 B iR AR I AL L YR

29 AGND PWR M - PR x8 W 5 401 8% A Hh

S AR e X B KA EH 2248 (IEC 60134) 1) TDS232BL-Reel-TDES A I 4 %ot fe KA sEH - A8

X sk
LEH] e T B A AR AVERRIA .

Parameter Value Units
Storage Temperature —65°C to + 150°C Degrees C
Floor Life (Out of Bag) at Factory Ambient 192 Hours (Level 3 Compliant)
(30=C/e0% Relative Humidity) **Note 2
Ambient Temperature (Power Applied) 0°Cto + 70°C Degrees C
M.T.B.F. (at 35°C) 247484 Hours = 28 Years
VCC Supply Voltage -0.5 to +6.00 A"
D.C. Input Voltage - USBDP and USBDM -0.5t0 +3.8 W
D.C. Input Voltage - High Impedance Bidirectionals -0.5to +(Vcc +0.5) A"
D.C. Input Voltage - All other Inputs -0.6to +(Vcec +0.5) W
DC Output Current — Cutputs 24 ma
DC Output Current — Low Impedance Bidirectionals 24 maA
Power Dissipation (WCC = 5.25Y) 500 mv
Electrostatic Discharge Voltage (Human Body Model) (I < TuA) +/- 3000 W
Latch Up Current (Vi = +/- 10% maximum,. for 10 ms) +-200 ma

RV 2 - AR AR TR e BRI ke 2 Ah, U SATEfE A ET RS S A .

P RETT R 110°C MRS, W% 8 = 10 /M.
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TDSIEMIGC

6.1 D.C.A% A%

FLORrE AR = 0—-70°C)
A ER S R ER AL

Parameter Description Min Typ Max Units Conditions

Veet VCC Operating Supply Voltage 4.35 5.0 5.25 A

Vec2 VCCIO Operating Supply Voltage 3.0 - 5.25 v

Icc1 Operating Supply Current - 25 - mA MNormal Operation

lcc2 Operating Supply Current - 180 200 uA USB Suspend **Note 3

**yE 3 - I AR AN ELES th uSBDP B #h K B AL BH I 1 200uA FRFRAE o
UART 10 5|JHIFEE (veClo = 5.0v)

Parameter Description Typ Max Units  Conditions
Veoh Qutput Voltage High 3.2 4.1 4.9 W | source = 2mA
Vol Qutput Voltage Low 0.3 0.4 0.6 vV | sink = 2mA
Vin Input Switching Threshold 1.3 1.6 1.9 v **Note 4
VHys Input Switching Hysteresis 50 55 60 mVv

UART 10 554 (veclo = 3.0 - 3.6V)
Parameter Description Min Typ Max Units Conditions
Voh Output Voltage High 2.2 . = B v | source = 1TmA
Vol Output Voltage Low 0.3 0.4 0.5 \" I sink = 2 mA
Vin Input Switching Threshold 1.0 1.2 1.5 vV **Note 4
VHys Input Switching Hysteresis 20 25 30 m\y

T 4 - R AT A 200K Bz AL BHE) veclo.

XTIN / XTOUT 5| ili4E:
Parameter Description Min Typ Max Units Conditions
Voh Qutput Voltage High 4.0 - 5.0 vV Fosc = 6MHz
Vol Qutput Voltage Low 0.1 - 1.0 A" Fosc = 6MHz
Vin Input Switching Threshold 1.8 2.5 3.2 v

RESET# , TEST, EECS, EESK, EEDATA 5lflif1E
Parameter Description Min Typ Max Units Conditions
Voh Output Voltage High 3.2 4.1 4.9 vV | source = 2mA
Vol Output Voltage Low 0.3 0.4 0.6 V | sink = 2 mA
Vin Input Switching Threshold 1.3 1.6 1.9 vV **Note 5
VHys Input Switching Hysteresis 50 55 60 mV

**7E 5- EECS, EESK Fl EEDATA 51HIEA EEAY 200K 47 HLER S vee

RSTOUT 5| IRk
Parameter Description Min Typ Max Units Conditions
Voh Qutput Voltage High 3.0 - 3.6 Vv | source = 2mA
Vol Output Voltage Low 0.3 - 0.6 vV | sink = 2mA

== M2 S
WWW.TDSEMIC.COM Page 8 R E e
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USB 10 5| A4

Parameter Description Min Typ Max Units Conditions

UVoh IO Pins Static Output ( High) 2.8 3.6 v Rl = 1.5K to 3V30ut ( D+ )
Rl = 15K to GND ( D- )

Uvol IO Pins Static Output ( Low ) 0 0.3 Vv Rl = 1.5K to 3V3Qut ( D+ )
Rl = 15K to GND ( D- )

UVvse Single Ended Rx Threshold 0.8 2.0 Vv

UCom Differential Common Mode 0.8 25 A

UvDif Differential Input Sensitivity 0.2 L4

UDrvZ Driver Output Impedance 29 44 Ohm |**Note 5

**yE 5 - URB)Es A LT RS USBDP Fll USBDM 51 JIHI_E &S 27R AR EEHL P o
4
3 5| JHIR R B T

TDS232BL
2L | XTIN
3-Pin Resonator
6MHz
™
284 xtout
K s
e AR 2 5] R R L e A i
27pF TDS232BL

y' I @ 271 XTIN

2 - Pin RESONAOr —le—
or Crystal
6MHz

27pF
47—| I O 28} xTouT

K a4 BT anfal Al B AR 3 51 B B YR 251K TDS232BL-Reel-TD. &% (#1467 A 4) FH CERALOCK
RONIPREIEIRS . 3 DI R I IR IR A P B gk B ds, RUEA TR AN AR i 2 ey . XA
ZVFIIIEE . 1% Murata M I8 PR 2 1R B +/- 0.1%, %4 USB AW T #4100  HESF A XTIN
F XTOUT B 1MegaOhm A HPH, LR b AE s .

B AR 8 10 FAh B A i YR B8 (GBS +/- 0.5% ) EHIR B 5 USB AR ANET, H &k, A8
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IXFE ) 254405 4 TDS232BL-Reel-TD BT 1992 1 A 4 A3 B 3 T4 «

K s B3 T an s Bl 1 6MHz diAEk 2-pin M IS PR #$ ) TDS232BL-Reel-TD.  FEXFRIH LT, iXik
AN B N BB, A ZILE XTIN, XTOUT A1 GND Z [8)Fs b, wnEiis. XM, &
NT 27pF AT HLES, XN T UF 2 AR R — e B PR 2R A AT AT AR 11, B R A R B I T R0 3 W 1 R U .
Qﬂ%ﬂ.iﬁﬁm.ﬂ., AT PAT DI RIZE RS, In R A IR RS, WSS — A I T IRORS B Ry R .

6

EEPROM B &

TDS232BL

32 |

EECS

EESK

EEDATA

VCC

EEPROM - 93C46 / 56/ 66
1
Ccs VCC |

7
SK NC jp———

6

DIN NC ¢}

| 5

DOUT GND W

vCC

Kl 6 Ui T Wi{Ar K TDS232BL-Reel-TDIZE:F] 93C46 (93C56 BX 93C66) EEPROM. EECS (5|l 32) H
P RIEEPROM I Frie$8 (CcS) 5. EESK (S 1) T EEiEE:S] EEPROM HINT 4 (SK) 5.
EEDATA (5l 2> H¥:i&EH:F] EEPROM W P4\ (Din) Fljifl. fF7E EEPROM FI¥dism il (Dout) WJ
DL L TDS232BL-Reel-TD ] EEDATA 5| I [HI BT OX B IR¥EAE S i T Bi IbAE X Rz O 1 1 70 o v 52,
EEPROM [¥] Dout il izl 2.2K H3 fH %432 £ TDS232BL-Reel-TDI) EEDATA.

7E A7 8L USB A7 )5, TDS232BL-Reel-TD¥FFHfi EEPROM LLURIN (ad WA EEPROM E4Z ¥ 4%,
JH (b)) W& MEIETE . WHRISXWMIEN, W TDS232BL-Reel-TDH4 1 H EEPROM H (¥ Hs, 5
BeAd N B ER U E . 24 M TDS232BL-Reel-TD[A] EEPROM & Hi 5 %% v 4 BF, EEPROM F7fiiA iy &

F4IL Dout SIIPIAG. N TAEEIXFMH L, 75 ZAHH 10K HBEKF Dout F7 . Wi dy A KR,
DUEAZ R IR IX —F8 43 301 TR) ,  EEDATA K% 10K HHRH b7,  FH 28405 A0 1) JE 240y 2 5K AN1F /L EEPROM .

X4k EEPROM ET I _EHE MR, —Fhailic &k 16 f798, 53 —FhilcE N 8 M98, IXUew] MiFZ K5
K75, L0 Microchip, STMicro, 1SSI %, TDS232BL-Reel-TDZ K H. A5 16 {7 9% BC & 1) EEPROM, U1
Microchip 93LC46B #3114 EEPROM (AZHi iM% LA 4.35V £ 5.25V [FHEJE AL LA 1Mb ISP R SE B R . K
2 B0AT FH B HR ae % S B

A BT I8 B B R, T BT R: EEPROM G 6 Rl 7. — UL S X et Sy iR, Hosth
W% kP8 8/16 A xak ik Bhge .  ILABFRS 105 | BIHEZ et 90° ,  USAF Ak BT 75 38 70 S FLik 1o,
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Al LLYE TDS232BL-Reel-TD Fll MCUZ AN #42 (7] “J4L=2” EEPROM. {HJ&, X BEYE
TDS232BLReel-TDAb T A R AN BEAT, BRI & AE BLIE) % HLEEPROMAZE I BEAT =& . L 70U (¥ i g A
FHMCUT O I I VU o AEJB BT, A48 — 47 A LR FFTDS232BL—Ree1-TD A v (f# FHRESET#) , IoAth = A~
V4 3% 4% 3 TDS232BL-Ree 1-TDIHEECS, EESKFIEEDATAS|JHI, LL{# b Bk ¥4 $Hia st B / ‘5 AEEPROM. — H.
MCUZHY /5 NEEPROM, #it 4> fERESET# 5 H 4 TDS232BL-Reel—TD H zh it & Jf- il i USBHEF 7 #c 25 o

&l 7
USB & £k {1t Fi pic B

Ferrite Bead 470R

usB "B" ! vCcC
Connector l | S

27R
— 3| 26| 13 30
[

v Vv

27R c c
C c

I 0.1uF

| | |N =

6
10nF v30ouUT
33nF |
8
7
S

O—=00<]
0on<Pp |

it i TDS232BL

USBE DP

1kS

RSTOUT#
vcce
T 4]
‘ vee RESET# -
‘ 14 1 o
POWERCTL N N N
l | & D D D
TD 9 i1 7 |29

AuF 0.1uF | 10uF
Decoupling Capacitors

B 7 BoR T ) USB MR . USB S 2R L A M USB R ZRIRH U . USB B £k HLUE IR AR
MISEAFL I -

a) fEiEfE L, B3R HIAEE L 100mA

b) 7E USB £EATHY, W& WLl AN 500uA.

o BERMLH I RIIR RS (WAGEIT 100mA IR N AE ] PWREN # 5| KT H IR AR FFZE 100mA LL
I, usB {584 500uA.

d) HFERT 100mA & ASHERT N USB S gk it i i se ek 28

e) VT B I LIA USB S ZEIK HL 500mA [ HLJR.PWRCTL (5| 14) Bledz i, A4S Zni 4518 H usB &t
YRR T . oK EEPROM HR ) L SR IR 757 G B Sk 55 2 48 100 =24 1 1 1T AH VG I o

BRAAREER S USB WY IR IBCERE, DABT IR B &= A, R ARSCHER (EMID M USB HL 254 It 1) =
Lo BREARTEIR I (ELE P T- B B T 75 R RV EBLIR - 38 T Y 1Bl I B SR G BR 1T M Steward 375, (51l
Steward Part# MIO805K400R-00, tHWJ 1} >4 DigiKey Part# 240-1035 -1.
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 TDSEMIC

& 8
UsB [k Fe i
470R
uUsB "B" vCcC
Connector
1 27TR
2 :_ 3| 26| 13 30 0.1uF
3 v v v
A
| a 27R & e c X
! C Cc C c
6 | C
3v30UT o
33nF |
4K7 y TDS232BL
E 8| use DM
7| useop
10k
1k5
v ;
RSTOUT#
4
v RESET# 3
vCcc
t - G G G
POWERCTL N N N
| I+ D D D

0.1uF 0.1uF l 10uF 9 e 23

Decoupling Capacitors

Bl 8 UiBd T BB usB AL E . USB LI A M B O FB IR ALY LR, N4 AN USB A ZR IR Y
. USB HELH B &AM -

a) M USB ENLERAELL AR A i, AL R A AN I Y AT N usB k.

b> HALH B4 T LAYEIE B #R/E R usB HAT AR SRAS S AT e 2 (s it , BBk e B B i i .

o) AL B A S AEA usB EHLRILE LR AN [ fit B usB 4Rk RS — e T WRCTL (51 14D $rm, LT
W AAAE A USB MLk IR ST . EEPROM "M MR T N gmfe A Z . EEPROM H1[F) USB HEL Y IR 15 1%k
N gmfE % CAALRD.

WAL EISRK a) USBDP 111#) 1.5K [~y i RH 42 il 5 2% i sl F X OB 92 81 RSTOUT #H o {H S, USB A&k H i A
F-#2ih TDS232BL-Reel-TDRE 1) RESETH# S|, 24 USB TALukEELk#S L, RSTOUT# 20k UsBDP L1 1
SK L BHb 2 3.3V, M4 TR0 USB ATl 45 . 24 USB T HLERAR £ 45 FL Ui DG I BT, RESET #7484
(G, 2SR ER SRS . 24 RESET# AL HSFIN, RSTOUTH tks AR, BRIk Y ML B £k 25 i
F I, ALt 1.5K bz FE BE SR OS] USBDP it . 75 M iE<s S 348 usB LHLERAE L 25 HI 2 AN IF
W LHERE: 4 TDS232BL-Reel-TDE ALY, UART #2005 14 Jy =&, X5 JEAT N 81K 200K _Ehz A sl
F| veClo, [RUbERAE AL se s ERB 5IR ), 750 EA PR d .
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Kl 9
USB <=> RS232 41 881 &
TDS232BL
vce
PWREN# |12 SP213EHCA
DB9-M
sLeep# |10 25| sHOn# EN 11
™D |22 L B Ti0ut |2 2 T1xD
rxD |22 221 Raout Rain |23 z RXD
RTS# |22 o—2% T1ain Taout f— I_ Rrrs
cTs# |22 8! riout Riln |—2 cTs
DTR# |2 1 Ttain T20ut |2 L omr
o 22 31 rzout R2In |2 5 _ psr
) 26| gagut Riin |27 L DCD
Rig |18 9] rsout Rsin |8 9 RI
TxDEN |18 21] tain T4out |22 5 GND
J_iﬂ c1+ cz+ LJ_ l
0.AuF 0.1uF
u c1- c2. 4—|15
17 13
0.1uF G v 0.1uF
N c
D c
VGG

-

0AuF WV

K 9 BLW] T WA TDS232BL-Reel-TDIK] UART 32 ITIE R F TTL-RS232 HEP5L#2% 1.C. AT HHMmAH T «
213”7 ZATTL B RS232 HL V& g4 USB <=> RS232 HE# 2% . iXYLgs {4 28 LD SSOP B 3&Ev B 4 4>
KU s AN RS, IR N E B RS, TR sv (BRFRD VCC #e sl RS232 I s if+/- 9 IRHF. ixuk
PEAEH— D B PE S SHDN # 51, TTAE USB 7 {555 X 107 18] o5 25 44 7 v, 2= I35 2 e U

Z s P AS ) 2 4% & Sipex SP213EHCA, 1] PATE =ik 500K JEAFZE I L R BEAT RS232 Ml A5 . WIHRE
(R AT LAReRz, Wl DT HH 2 AN 5| IS 2307 &, Bl Sipex SP213ECA, Maxim MAX213CAl
ADI A H] ADM213E, ‘EATIIE A5 H A ik 115,200 P4F . WIS T2 R 2, A BEAE LLEIA Am
WRRE A HEAT RS232 IR Maxim MAX3245CAI #ifF.  MAX3245 15 213 RAVIZSAEAHEZ, H SHDN 5N
B SPE R  DRHes H 34 922 3] PWREN # 1T AN A& SLEEP #
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10
USB <=> RS422 #% {1l &
vcce
TDS232BL —T; s DB9-M
PWREN# |2 _‘ .
% i TXDM
sLegp# [1° —2 & TXDP
3 | RXDP

10
D 9
XD |22 ® - l
rxD |24 [ e %E 12 1208
]
i | 23 647 747 RXDM
crsy | = _T; g AL

4
pTR# |21
20 5 x RTSM
DSRA RTSP
3 CTSP

10
9
pco# |12 , 11 |
- R 12 120R
RI# |
- Y CTSM
TXDEN

10 UiHH T 1fa ¥ TDS232BL-Reel-TDI¥) UART 2 F1IZEREH] TTL -RS422 HL P56 ds 1.C. HilfE USB <=>
RS422 #4028 . AL XFEII RIS RS H - XA T T Sipex SP491 #8114, "&ATTHRTT LAAE K
PR EARES LAl RE. AR AUTRE L S AP R, e RER SLEEP H 5. Bl BT RE AR AT
M, HOZEBE] PWREN # . XA T QA4 TIEIRER, RE SRRSO EH, FHAERS
AbT- UsSB FEASAIABTZEA . Wi Th oy usSB BUS AL, T REFRSEAE SP491 # AT VCC Lk A P YA
1 & 5H L S-MOSFET (FH PWREN # #511)), DU A2 S00uA 1) USB FFAILEETR -

SP491 ] LALLTEIE SM AR I T 32 AR T E G, 7EX PP E LT, TDS232BL-Reel-TD I #5 K3 2 [ 1]
A 3M PR
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B 11
USB <=> RS485 %% i 25 It ‘&
TDS232BL e
PWREN# |13 vcc
g  SP4s1
sLEep# |-1° 3
7
5 & — DM
™o |22 4 D
rxD |22 2 = ae
: R
RTS# |22 SHE
22 5
cTS# VI? ——
pTr# |21 [N
LINK § ~ 1
psr# |22 N1/
pco# |12
rig |18
TxDEN |18

B 11 PEEH T Wil TDS232BL-Reel-TDIF] UART $2 [1IEHZF] TTL-RS485 HLF-FL40 85 1.C. il /F USB => RS485
FH2s . iZ s 4H T Sipex SP481 284, 10 Maxim H1 Analog Devices &3 EAE . SPA8T & — K&
271 8 S| soP J%E11% RS485 W 4. ‘EE AR ML LIy ML fEige. 1 RS485 B, KRIEAFIL
TEM UART KILF/FSMERE.  TDS232BL-Reel-TD L) TXDEN S T IEAA M H /1, DRI & 326 234 i 42 1)
TXDEN. JZW 28 AE AR P %%, BEULTPE USB s i, #E42%] PWREN # 3| JHI LAZA 20k 2% .

RS485 j&: 2 M4 - BRIV 2 4% n] LLIE Ik PR X2k e 45 T BeAH BN . RS485 HHL 45 75 B W 4 (1 1 —
Uil UM B ) R S A A AR AT, SRR EE R DL AV R i &k

EIXAIFH, M TDS232BL-Reel-TD A 3% [ # i th 4l 1E AEAL 40 10 % # 22IK.  IX J2& RS485 11 HY W.IhRE,

T TR AR AR M AR B I T T U 54k O 326 B 3 - A TDS232BL-Reel-TD ] LA 5 4 LAGH A} 07 =X ¢ ol 5
E - AT SR MK, {# TDS232BL-Reel-TDY) RXD 548 HC32 ukZALIZ 45111 TXDEN ¥ SP481 Ik &%
A k.
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K 12
XX LED Ho &
- VCCIO
TDS232BL
TXLED#
RXLED#
B 13
BAAS LED Wil
—@P— VCCIO
LED \/
£
220R
TDS232BL
TXLED# 12
RXLED# L

TDS232BL-Reel-TDE G AL H T4l LED IRZSFERET M 10 5100, —ADNHFREHS, 5 MNHTE:
Wk s . 2 EPE B R G /RN, AN F SN = 2SR Bh BG S, DUE SR PR r LED _EIFE IR .
A H 7 — R e e i 8%, DA RS X f 2 Pt n] LU B A S g BB . 1 12 Bos 7 A8 il
LED MITC - — AN, BN T8I, Er- 13 b, RSN LED $ER kT Mgk vide —2
s LAGY R AR ATART R S sl e W B0 dE 75 B0 1K B> LED FR R 2% .

AT HEE GXEARRHD AT 13 B EY 3 £ A 35K — ¢ LED SRILG ¥4 LD, H
AT AR YR 5 B R SHE B 0 LR BoR S M ER G 3G s 353). R, LED %4823 veelo.
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B 14
Bt g, 3.3V B IKA) /R IE U
3.3v LDO Regulator 3.3v Power to External
Logic
In Out L 2 -
Gnd
$ $ 0.1uF
Ferrite Bead 470R
use """ | VCC
Connector | b ] |
——%1 27R |
3 vV V v
A
4 20k G & C v |
[ Cc C C
=—l—x 6 1 c
! 10nF 3v3ouT o
33nF [
! TDS232BL
o use DM
? L usB DP

14 WoR T WAL e TDS232BL-Reel-TD Y 3.3V @AM IV4E M o fEAIREI b, AHH BT 3.3V &)k
#3 M USB HH YR AL 3.3v BH .  vCClo iEHS 3.3V RRE# G, X id Sk 20 UART #2100 10 1 ILL
3.3V H-PIRBN . X1 USB SR it H AL, AEIE PRI T BRI A0 RS — SR R -

a) FaIEAS LR LL 4.35 AR R 4EFRe G i i s . A SUERRMREE (LDO) Y15 4%.

b) RS I A L UK, LIMEAE USB 2745 11 R)3 AL USB %752 i e i B SR <= 500uA.
7R X TR SR PR R T B R AU AN T & MicroChip (Telcom) TC55 FR 4. X E2s 7] LI =ik 250mA
g, S HAK T 1uA. TEREEAL TR, HFRZE/DF| R (<5SmA), mial LA{# FH TDS232BL-Reel-TDW
IR AR 3.3v, ATEAT T HALLHLE . EIXPMEA T, B VCCIOo 1442 %] TDS232BL-Reel-TDH)
3v30UTH| il

VR NAZSRIE R : 3.3V B A L B R4 BT P Y vecio 19 3.3V HLYE NV K H i USB B2k ak
TDS232BL-Reel-TDI1) 3V3OUT 5| HHEHLY LDO, T AS A2 AT ] Hofth U o
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|5 15
HA 3.3V 50X Z) / Hh U5 HL T 1) I L H
VCC3V
iy
i VCCsV
USB "B"
Connector 1
27R ‘
2 . —— 0AuE 30 | 3| 28 13
3 A \" v v
4 2IR | v o c
c & C c
6| c I
o
o — 3v30UT
4K7 y TDS232BL
81 useom
| us
USB be VCC3V
10K
1K5
;71— 14
5 PWRCTL
RSTOUT#
4 SET#
RESET
VCC5V A
G G G
N N N
| D D D

#
|0.1uF 0.1uF |1uuF 9 |1z |22

Decoupling Capacitors

B 15 & HLAT 3.3V #0011 usB AL KB, ZEXPFREAL N, veclo gk Es 3.3v gL, Ll
{281 10 SIHILL 3.3V B4 T 0K3), AT A vFHi%EH: 2] 3.3V McU s b Ah 32 5. usB B AL T
A CHIETE, A USB BB A B,  EXFMHEA N, B T3 A% M USB i I 3REC YR,
X1 LHE AN 75 A S0 9 MG A2 USB BT S HIYR (0.5 mAD,

5 Rek g 3.3v #: Otk — 8, TR EOL R, HFE/DsE i (<5mA), n] Ui TDS232BL-
Reel-TDPY ZE I A R #4824k 3.3V L s, TC AT HoAh gl B ISR 7EX RIS OL T, K veclo i4$s:
%] TDS232BL-Reel-TDI¥I3v30OUT 5. WHiERE, FEXFMFL T, PWRCTL 4% EH7% vecio, A& vec.
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 TDSIEMIC

K 16
BEL Pt R (<= 100mA)D, 5 F 5]

P-Channel Power Switched 5v Power to

External Logic

a 0.1uF
Soft Start
1K Circuit

Ferrite Bead 470R

usB "B" VCC &
Connectorﬁ
L 27R

B 3 26| 13 30 0.1uF

2
3 L . vV V v
4 27R e € ¢
! C C C
b 6 |
! 10nF 3v30UuT o
33nF I

y TDS232BL

0.1uF

0o0<p |

8 | use bm PWREN# M2

Y UsB DP

USB & g it Fin Al 265 75 22 BB A8 7F USB FEAT AR TR ML, LLIM A2 <= S00uA BT {5 FR it SR CELFR AN BRI D .
- SR A ] LLIE S AR PWREN # 51 B & 3E AR ZUIRES o 3T T A8 LU PPy 28 A AT Wi (1 465632

45, TDS232BL-Reel-TDHZL T 7E USB #2715 HATHI SC P41 41510 L 6 11 FL Y5 1) 17 B0 AT 200 1 7 v o

B 16 S T Wn] A B L P YA I B F FE ST MOSFET SIe428 il A0 305 38 %5 v B 10 FEL U . 4038 R B 4% AT DL 2
TKIRA 24 NDT456P B E FRFERAR IRLML6402 AR A o S ST i 1K 53 IR BHRD 0.1 uF HE R4 v« 4K
Jash” MK R MOSFET T3l IS i) R YR IRTH - WE R sh i st &8 K, B MOSFET ‘3l ) I &
FHYR VT 218 TDS232BL-Reel-TDIK USB TEAL/HE L Be ¥ il #y S A7 o X HLAUE FH PRI AR FOV/F B hn F i LU AR 2 D 24
12.5 V [5G Frl, #tgim U, i R AE K2 400 P80FP N AN GND 346431 sv. 503, & FH HBEIT
FFKi. e LR B “B5 37 KRACEEMOSFET .

T RS T s it O LA R LA

a) g Hl IS R B S AT L, DMEAE AT R T AE N TR g i | 3 AT .

b) fE TDS232BL-Reel-TDI{] EEPROM "% ‘& “F{5 Nhr” L.

) X USB KU ekt ¥ 4% CFEHL KT 100 mA, USB RL4E HL I ik 500 mA), HE 5% B D FERY ¥
B A{E EEPROM [Fdnc R I ZIEH Y -

K B H B 2% 204 EEPROM HE A FZ I IR S R S R S R YR oK

d) XFT 3.3V B EPEHIHLEE, vCCIo A5 AR ELER W (PWREN # M VCCIO 3REX vee HLdsD . K s
FFOCIERL R 3.3V A2 .25 10 % HH ot A1 AR FE 1) 3.3V W BE 24111 FLIJE VCCIo M TDS232BL-Reel-TDI1] 3V30UT
5| B o
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