TOSHIBA i TMPEZ514

PROGRAMMABLE COMMUNICATION INTERFACE

TMPEZSTAR

1. GENERAL DESCRIFTION
The TMFB2R1AF 5 the industry standard Universal Synraranons/Asynchoroneous
Receiver/Transmitter (USART) that is fabricated using N-channel silicon gate MOS

technelopy.
The TMPEISG1A iz mainly used [or 8-bit micrccomputer exteneion systems, which

reqlire serial data communications.
The TMPB251AT is packaged in the 28pin standard Dual Inline packape.

FEATLIRES
L] Synchoronous:

5-8 Bil Characters

Internal ar External Character Synehronteation
&ingle or Double Charaeter 8xnchron zation {Internal)
Autornutic Syor Insercion

L Asynchronceus:

5-8 Bit Characters

Clock Rate - 1, 16 or 64 Times Transier Raie
Break Characler Generation

1,15, or 2 Btop Bits

Frlse Start Bit Detecticn

Autometic Break Detect and Ilandling

L Tranufer Rate DC to 4K bps (Synchronous)
DC to 19.6K bps {Asynchronous)
" Full-Daplex, Bouble-Biffered, Transmitter and Reeeiver
. Error DetectionParity, Overrun and Framing
. Fingle +aV Supply
. Compatibla with Intel's B251A/B2657
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TOSHIBA TMPB251A
7. PIN CONNECTIONS (TOP VIEW)
't M~ amzo
bz L2 277 Iy
Rxlr [13 26 T wiCh
Gl 4 25 [0 Axl
e TS 241 DTR
75 O& 231 RTs
Dg O7 220 DR
Dy C# 218 RESET
T 9 00 oK
WH U0 W Teb
s On 18O TxEMPTY
Ch 2 17 CT5
RD O3 16 0 SYNDETHBD
RamDY 014 15 0 TxROY
3. BLOCK DIAGRAM
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g‘ T | 'r.:rru!: naa o o 1
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o o] [V - X | RARSMIT THRDY
Gy = 'r“ — — T+LMPTY
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— El : QJ_ - - Rxl
RESET — - e T RARDY
cLk ZTAD VR TE 4——‘> | — = . = SYNDET/ED
conTRoL e RaC
_ COMTRO.
o — -~
T LOGIZ
wh T e TR WO — RIS
e . ) 5
- / —"  LOMTROL | ~ OTR
WL —— - L1 , _ R
GHD —— INTERNAL L.
DATA BUS
MPUS>BL
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TOSHIBA TMPB251A

4. PIN NAMES AND PIN DESCRIPTIONS
INTERFACE SIGNALS TO WIPU (MAIN SYSTEWM)
DD ilnproOusput)
Thniz 3-state bidirectional, 8-bit buller iz used to interface the 82514 to tae
syslem Daia Bus. Dala bs Lransmilied or received through the buffer upon

sxeculion of Inputl or Qaiput Insuruelions of the MPT, Cenlrol Words, Command
Words and Status Information are also transflered through the Date Bus Bulfer.

¢« WEilnput
A “kow' lewel signal on this inpat infcrms the 82514 thal the MIPD is Writing
Data or Contrel Words to the 8231A,
. ED i Inpu-:
& “low” 1pwel signal on thiz input informs the 8251 A that che MPLU iz Keading
Data or Status Information [rom the 82514,
»  CSilnput)

A& “low” lewel signal on his input selects the 8251A. Mo reading or writing
pperation will aceur anless the dovice ie aelected. When 03 is “high™ the Dala Bus
iz in the floating state and RD ard WER have no effect an the chips.

* CD ilopat)

This irput signal, in eonjunction with the WR and BT inpuis, informe the
82514 Lhat Llhe wood vn Lhe Dava Bus is #ither a Data Characler, Contrel Word or
Atatus Information, A “high” level signal means Control or Statee, a “low™ lewel
signal means Dala.

oo R WE s

4] ] 1 i E251A Tedivwe DAT A Buller — Data Bus

4] i [ | E251A Transmil AT A Burfer e— Daza Bus

* o 1 a B2h14 Status DA LA Buffer »Data Bus

B H 0 0 82514 Cammand JATA Buffer« - Data Euc
X 1 1 a NATA Bisisin floating state.

x x » 1 #

MPLES-63
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TOSHIBA TMPE251A

CLK (Input)

The (LK inpur is used to generale tolernal device timing. No external input or
ontput is referenced Lo CLE, but the frequency of LK musi be greaier than 530
times tke Reeviver or Transmitter Data Bit Rates (RxC or TxC) in Synchronous
Umperation, and greater than 4.5 limes the Roceiver Duala Bil Rated iFxC) in
Arsynchronous QOperation.

RESET (Input)

A “high" level sigaal on this input forces tne 8251A into an “Idle” mode. The
device will remain al "1del” untill 2 new sel of Control Words is written into the
8251A Lo program its functional definition. Minimum RESET pulsc width is 6 tey.

4.2 MODEM CONTROL SHENALS

DER ilnput)

The TISH input signal is a general porpese, 1-bit inverting imput porl. Its
condition cen be tested by the MPLU using a Slatus BEeed Operation. The D3R
input 2 normlaly used Lo test MODEM condizions sueh as Linta SBet Heady signal.

DTE (Qatputh

The DTR output signal is & general purpose, 1-bil inverling outpat wort. It can
be set “low™ by programming the appropriate hit in the Command Insterueiion
Word. The DTR output signa’ is normally used for MODEM control such ag Data
Terminal Eeady or Rate Select signal.

BTE (Output;

The ®TS scutput signal is a gencral purpose, 1-bit inverting cutput port. It ¢am
be eet “low"” by programming the appropriate bit in the Command lnstruclion
Word. The BET8 vuiput signal is normally used for MODEM control such as
Request to Send signal.

CTS ilnput)

A “low” level signal un this input ecables the 8261A (o lransmit serial data, if
the Tx Enable it in the Command Byta is set io 8 “one” (TaERN =1h If either a Tx
tinahle off (TxEN=0) or TS off (CT3=1} conditinn vecurs while Lhe Ta 3s in
operalion, the Tx will transmit al. the data in the USART, written prior to Tx
Disahle Command before shutting down.

MPURS-63
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4.3 TRANSMIT COMTROL SIGHALS
o TxCi{Input}

The Transmitter Clock Conlrols the rate at whick the rharacter g to he
‘Tansmitted. T the Syncluresous Transmission Mode, the transfor rate (1x) ia
equal to the T=C frequency. In Asynchronous Transmission Mode, the transfer
rale is a fraction of the actaal TxC frequency. A poriten of the Mode [nstruction
selacts this factar, it can be 1, 1i1g or L'gq the TxC,

For Example:
I tzansfer rate squals 110 bps,
TxC =110 Ha (1x)
TxC=1.76 KHz (15x)
TeC=T.04 KTlz 164x)

The falling edge of Txl! shiftz the serial datz out of the 2251 A,
» T2 { Cazgont)

Thiz line ke used lo bransmit the serial data. Berial outpuat data on TxD ig
changed from paralled data to serial data in accordancae with ihe furmat specifisd
by the Contral Wonds.

TxD line will be hald in the marking state 1" Jevelbimmediately on one of the
fellowing.s

+ Master Reset * T Disable (TxN =0)

¢ CTH signal is high (0TS =1) ¢ TxIEMPTY signal is high (TxEMPTY =1}

» TxRDY {(utput)

This output infarms the MPL that tke transmitter is ready to accepi a Data
Character. The TxBRLIY aviput pin can be used as an interropt to the gysiem, since
it.is maskzd by Tx Disakle (TxEXN =}, or, for polled Operation, the MPU ¢an check
TxRDY using a Status Read Operaiton. TxRDY ie automalieally reset hy the
trailing edpe of WE whea & Data Character iz leaded from the MPL. The Tx RDY
pin output status (Tw RTVY ipind} is dilferent from the TxRDY shatus bil status
(TxRIDVY (status bit)) as follows,

TXRDY i(status bit }={Trarsmit Data Buffer Empty?

TxBIY (pin} =iTranamil Data Buller Empty) - (CTS =01 (TxEN=1}

L] TxEMPTY (Qulputll

The TxZMFPTY autpiut will ga “high" when the 87514 has oo cheracters to send,
It resets aoon receiving as character [rom the MPU if the tranemilter is enabled.

MELBS-65
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Ir Synchronous Mode, a“high”™ level signal on this eutput indicates that a
("harseter has ot been loaded and the $YNC Character or Characters are about to
he or are being transmitted automatically as “fillers”. Tx EMPTY does not zo
“lnw” when the 3YNC characters are being shifted out.

A4 RECENE CONTROL SIGHLAS
L Rxl {loput)

The Receiver Clack controls the rete at which the character is to be received. In
Synchronous Mode, the Transfer Fate (1x} is equal to the actual frequency of B,
In Asynchronons Mode, the Transler Rate is & fraction of the actual RxC
frequency, A portion of the Mode Instrucilon selects this fartar; 1, 17 or Visy the
R=(.

For Rrample:
if Transfer Rate couals 2400 Lps,
ExC =24 KHz {1x}
B> =384 KHz (16x}
RxC=153.64 KHz (fidx]

Data is sampled inta the 82314 on the rising edgr ol BEx(.
L] BxD ilnput}

This Lne is nsed to receive the serial dota, Berial input date om this line i3
changed to parallel date in accerdance with the format specified by the Contrel
Worde, and then translersd 1o the Receive Data Buffer.

» RExEDY {Qutput)

This oulput indicates that the 82514 centains a Data Character thal is ready to
be input to the MPU, RxRDY can be connected to the interrupt siructure of the
MPU, or, for Polled Operation, the MPT can check the congition of BaRDY uzing &
Btatus Ready (peraiton.

Bx Enablp off btk masks and helds HxBOY in the Reset Caondition,

MPLIBS-66
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* SYNDET/BD {[nput/Dutput)

Thig pun is used for SYNDET in Synchronous Mode and may be used as eigher
fmput or surput, programmable through the Contorl Word, It is reset to output
mude “low” upor RESET. When used az an Output (Tnternal Syre Mode), the
SYNDEL pin will go “high” to indicate that the 82514 is programmed to use
S8YNC CLaracter in the Receive Mode. 1 the B251A is programmed to use Double
Byne Characters then SYWDET will go “high” in the middle of the last bit of the
second SYNC Character. SYNDET is automalieally reset upon a Status Bead
Operation. When wsed as an ‘npul (Bxternal Sync Mode), a positive going signal
will cause the 82514 1o start assembling Data Characters on the rising cdge of the
next Rxl.

In Avynrhronous Mode this pin is eeed for BD. Thir eutput will go “high”
whrnever the receiver remains “low™ througn two vonsecutive Stap Rit Bequences
{incladiny the Start Bits, Data Bits, and Parity Bits), Break Detect may alse be
read 25 a Btams Bit. It is reset only upon a Master Chip Reset or Hx Lata
refurning to a “one” state, Bui, il the Bx date relurne to a “one” Btate during the
last it of the next character afler the Break, Break delect does not always recet.

45 FOMWWER SUPPLY

. Voo (Power)
L5 Vol supply

L GND Power)
0 Veoltsupply

MPLIBS-57

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6146181/tmp8251ap.html

TOSHIBA THMPAZE1A

5. ELECTRICAL CHARACTERISTICS
5.1 MAXIMUM RATINGS

S5rMBOL ITEM RATING

Ve Poweer Supply Valtage (with respect o GND) —[.5V te 7 0V
_.'u;m Ineut Vakblage fwith respect 1o GHOY —USWta 7.0V

Wiy r.::ru'tpu‘t Waltage i-.-.-ith respect <o GO = 0.5 o 7.0

Po ) Power Didipatuan (Ta = ?IU“C]- 13

Tealder | Sollering Temperaturs {10 sech 2607C

Tstey. - Storage Temporature - :fsﬁ“t'. to 150°C
_“TQP. | Dperating Tempearature U;C to JOVE

EZ DL CHARACTERISTICS
Topr=0°Cto F0°C, Ve = 5 £ 5% GND =0V, Unless atherwise noted.

Y MBOL EoRAMETER TEST COMMMTIONS MIM, | [YP. | MAX. : JIT
VL Input Lo Woltage -0.5 - a.% W
_l;ﬁH Input High Voltage 22 - Moo W
v, Cutput Low Voliage lo_=2.2mA - - £.45 W
Yol Dutput Hign We tage. bor= — LA ?..fi - - W
ko, Crl.rtpu: Leak Current DASM = VT Eo - - 10 nA
I ) inpui beak Currert A5V E W = Ve ’ - - 110 BA
Ice Power Supply C;rrent All Owiputs = "High” | =~ ; - lsx) I m.ﬂx_

£3 AL CHARACTERISTICS
Topr=0Cto F0OC, Mir = 5V * 5%, GND = 0, Unless otherwise noted.

531 Bus Read Cycke Timing  Mote 1)

SYRIBOL PARAMELTIR ! TEST COMDITICNS | MIM. | T¥P. | MAX | LINIT
AR T, 4D Seteup Time for RO : . &0 - - o
tee, ¢, /D Hold Time for RD a0 - - 14
tre RO Pulse Width 230 . - - 3
tro Diata Dulay Time for HD. Sole ) ;= 1500F . wote 21 - - 251 ns
toF T:S-, D et up Time Tor AD " - .'IU:.I ns

MPLI25-68
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5.3.2 BEos Write Cycle Timing  MNote 1)

SYMWBEOL | FARA4METER TEST CORPDITING LU TYP. | MAX. | UNT
ey | 5, €5 Set-up Time for WR 5 50| - - s
T €5, 0/ Haid Trve {or WR 50 - - ns
tww | W Pulse Width - Cosn | - - ns
1o I.:.:l-al.a- 59-11-_I; .‘-I'irne fear WER . 150 - . - ns
1w Data Hold Time for WH E1H .- - ns

. "‘Ry. R -RP_L;-:y;;\P netwean WRITFS | Nere 4) G - - Toye
MPLES-59
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£.3.3 Other Timing

SYMEBL PaRAMETER MM | TYF. hAsx, | UNIT
tuye Clock Period hate &), B) 0 - 13450 hs
W Clock High Lave Width 140 | - =90 s
[ L Clotk Low Leve Width | - - ms |
tr, tF Clogk Rise anc Fall Time - - 20 ns
TxD Jelay Time frem Talling Edge of 1
o7 - - us
Tt )
1x, 6Ax Baud Rate [l - B
12  Transmitter Input [y g0 g Rate D | - 10 | kkz
| F ney - -
Clock Frequency I« Baud Rate pe |- E15
o Transmitter Inpuot 1x Baud Ravte 12 — - ;
. i I - - T
FTPH anllli:ié::chngh Leve 16, §dx Bapd Rate 11 - - ¥
Transmitter mpJt 1: Baud fate 15 - - .
| Laveal - YT
teL Dlock Lowr Lav G4 Baud Aate 3| - _
1% Baud Rate D - B
Fra Transmitterrput g g4y sand e DE | - 30 | ke
Ik F ne; -
Clock Frequency [dx Baud Rate s - Gl1G
¢ Transmitter Input 1% Eaud Rate 17 - - %
APH iock High Level 1 Tew
i '.‘l:n,"i::th ‘4 ) : B4 Baud Rate 1 - —
_Transmrtlerlnput 1x 3aud Rate 15 - -
tar. VEloek | ow LEve - - oy
UWideh ) BE4x Baud Rate 3 - -
oy TxAD™ Pin Celay Time fram Centar of P ) . tore | Nota 7
x Last Bil
: !
e eLiaR TxRDY C!:Er Delay Time from Tra: ing L0 5 tige | Note 7
n Edge of WR
— - —. = - b :
. FaXEHY Pin Delay Time from Center of _ L 2 | teps | Note 7
FxRDY Last Bit ) il
: . RaiDy Cliar Selay Time from Leading ) . e tye | Note 7
RaRDY AR || e o D
Irteral SYMRET Delaya Time from
15 d - — 24 .I-I;:'I: Fate 7

Rising Edge of Fxk
" YROE Set-Up Time f
s Exzernal 5YMN.2 _'! B lime tare g _ _ Lz | hote 7
Falling Edge of Rat

TP 7Y Dheay Tirve from Center of

- - T Mote 7
TeEWPTY Lact Bit 2 cpr
o Coﬂo Delay Time from Rising Edge g _ _ e | Mote7
Ve of WR (TXEN, DTR, R1S)
teg (%R, TTE Ser-llp Tame tor RO o - - L | Moted
MPUAR-?0
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Dote:
1) AC Test Cond tivns:  Quiput measuring Point Vopn=2.0V, VoL=0.EV
lupul supply ievel Ve =54V, W =045V
&) Assuraes that Address iz valid befors the falling edye of BD.
31 Cy, mepas load copacitance.
41 This recovery timne is delned only for Made Tntislizatior,
Wiile Dlala s allusesd voly when TxROY =1, Recovery Tume between Writes for Asynehronous
Mede 5 8 toy and for Synchronove Mode is 16 Loy,
#)  The Tx? and RxC frequencies have the fullowing Bmitations with regpec; to CLE:
For 1x [ransfer Hate, fre or fi, = 1/ (30tey)
For 18x and §dx I'ransfer Rate, fry or M= 1704 Loy
B Minimure Hesel Pulse Widlh 35 6 toy. Sy=tem Clocl must be ronning during Reset.
Ty Stains op dila cas bave 3 maximom delsy of 28 dock perieds from the svent oTecting the

stans.

MPUES
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tr]

LK N

6. TIMING WAVEFORMS

—1F 1

: N

Figure b.1 System Clock

BL

LrPH

TxC 1RO I:!IE-':]-HJ

/

\ T

> s:mouewwmm
oy —r—p—tpTx

INTERMAL
SAMPLING

TxD I . I K
Figure 6.2 Transmitter Clock and Data
R transfer caunter starts hore.
RxD _‘!-Lf START BIT / DATA BIT
InpL tARH
Rt [ 1xMICIDIE)
— \ b
BR=C PERIODS | 18RxC PERICIDS -
AxC [16xhIQDE) {16xMODE) {1 IODEY

e~ gy

1 A

PLILSE

-al--f-u— 1th

Fiqure 6.3 Receiver Clock and Data
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TOSHIBA TMPB251A
TxRIY J ‘5
=~— LT«ROY SLEAR
- Ty
WR
¥
tiow two
DATA BUS DON | CARE > DATA FEOATING
AMEUT DATA) S D':f-'ﬁTﬂ STARUE [r

Laow Taa

el \ 's
1
1awy tyva
Figure 6.4 Write Data Cycle (NPU—82514)
RxRD~ 7 Y
1ReRDY CLEAR
Ty . 1rR _
: f
PRLI] N D F
DATA BUS DaATA FLOATIMNG FOaTa VAl T DATA FLOATIMNG
(OUTFUT DATAY
tar tre
C.IIE '5» {
]
taR R

Figure 6.5 HRead Data Cycle (3251 A—NPU)

Downloaded from Elcodis.com electronic components distributor

MPLIB5-73



http://elcodis.com/parts/6146181/tmp8251ap.html

TOSHIBA TMPE251A

TR, RT3 X
Ty o T
WE |
'.-s—-l-—m barp
{ll»?:JTA [ft ;JEM OGN'T CARE i. Py R, DICM'T CARE
Taw + [TFIr
/D F R
| Teawy —» ——=— T
s X y

Figure 6.6 Write Contord or Output Port Cyele [MPU=B2251A)

R, TT3 y
< TR -
R
4
o 1FE - 4= tor
DATE FLOATIMG
BATA BUS DaTA FLOATING I TATAVALD] b
(T PLT DATA)

tag T e

b Fi N\
taR tre,

& \ 4

Figure 5.7 Read Contre o Input Port Cycle {(B251A —=MPLU)
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=sEMPTY ] & u
f h !
TEROY | i [\, i
ETeTIER T
TaRDY ; ! \ 1
o
SV | | !
h
o\ | | I DU U U,
W DA YR DATAI WADATAE | Y Cotmsin | ot BVE DATAS
W U\\ Il
i ‘_‘EI " P :;:::EEEE
maRkING CAlA O4TH ST LruC JATA mars M&IKIMG  FRTak MARKING  DATA  SYMCCAAaRal
BTATE FHAIZT FH&dal THARA' Trafd?  CH&ReT  faatad LTaT: tTa™p CHARRAYL S CHAaRoS

CXANPLE TDRMA™ :

SBIT CHARSCTER WITH PARITY 2 E¥NE CHARACTERS

Figure 8.8 Transmtter Control and "lag Timing {(8YMC Mode}
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SYHDET

X EXT
(PI INTERRNAL F¥HC ,i L ﬁ[ ST rl

)
SYN DET ‘VL] p_]Ff

——

(STATULRM
o b L L
CATaTULEM; — DAJE:ITEF "DJ?.TE%%
Il
RxRDv
koY A (- -
b L |
B ;o\ f1Es Ll |,
WERH.R~E WHER ‘WREF
WR 1 rol |l T [ o Ao
EATAY  STAFUS RDSYNC CHT E-ams TAT CATA*

w 1

9

¥

43T AR

Lrm S¥nC DaTL DT DATa YR ST Dwi T DATE
HERLY & pRA | CHRRAD |, CHAEAR , (HaFal |, CeoK1) HeRAT | CHaRsT |,
CHAR &35 BILIMS |
;=14

Annn } k!

EMIT LT KA TIE
1'— IET AY AL . & T
EX ~ HUN ™ MODE ST HOET
SET SYNCET |STATUS BT AT BT

EXAMPLE FORMAT: S BIT CHARACTER WITH PARITY T §YNC CHARALTERS.

Figure £.9 Receiver Controla nd Flag Timing {SYNC Mode)
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—

T | 1TERIPTY
TAEMPFT™ I i J
3
T¥RIT [
ISTATIE i f I
1 ————a—
TxRIY tTxADY r‘_"
(FIM) ___f_]u'_ . m} R
AR DATE 1 AR DT 2 184 R DAl
b iy N S \ v L
WhTEM N WREBRE
i U
\\‘-\_‘_'—‘—-.,_Hr
h \
. A
e 033 i3 T 2 T
CuaTA DATAZ DATAd AT 4
IEANPLE FOAMAT :  FB ~ CHORACTER & 2 STOPEITS
Faote s 'PxHIIT A N) = D remnal Data Bolfer i eropty] - ITXEXN = 1y - (CTE—U0
THIEIT (S AT S BT — (U'ranaceo Date Boffer 13 eopry?
Figura &.10 Transmitter Cantral and Flag Timing (SYMNC Made)
B (FINT} ) iI-
h
DE
Lt
1 TReROY Jl—"'l'
RxRD E i ; |
WoATAT | I'| A0 DATA 3 |
—_ 1
o]\ W S RANA LT
WAL R Rt WRAE
W\
= v/ L/
I
Vi teanteVac0seVi: s o WV D e

EXAMPLE FORMA™

DATA

DaTA 2

DT 3

SHIT ZHARALIER B 2% 11 1A,

E01545RPRTP

Figure 811 Receiver Control and Flag Timing (ASYNC Mode)
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7. OUTLINE DRAWING (Dual Inline Package)

DIP2B-P-600
Unit: mm
B i Jf
s I e . e N s O s "N s O o O iy Y i O | — — e

[4.0+0.2
IIS..EI

}

II_II._II_JI_IL...H_H_.II_.JI_||_||_||_||_| E
14

31.0z0.2

5.010,2

1.540.1

Nota:  Lend piich {8 254100 and to Jeremwe is £25-8m aggunst thaoretizal memter of saeh legd thal ic obtainad on the
s of Ho. 1 and Mo28 leads.
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