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ABSOLUTE MAXIMUM RATINGS

VCCtoGND ...

Input Voltage to GND

(CS, SHDN, X1, CTS, RX, DIN, SCLK) ...

Output Voltage to GND
(DOUT, RTS, TX, X2)

TX, RTS Output Current .........coccoovviieinnns

X2, DOUT, TRQ Short-Circuit Duration
(to Vcc or GND)

-0.3Vto (Vce + 0.3V)

-0.3Vto (Vcc + 0.3V)
-0.3Vto 6V

.................... Indefinite

Continuous Power Dissipation (Ta = +70°C)

Plastic DIP (derate 10.00mW/°C above +70°C) .......... 800mW
QSOP (derate 8.30mW/°C above +70°C)........c..c....... 667mwW
TQFN (derate 33.3mW/°C above +70°C) ................ 2666.7mW

Operating Temperature Ranges
MAXBT100C_ _ oo 0°C to +70°C
MAX3100E_ _ -40°C to +85°C
Storage Temperature Range ............cccccoovvvene. -65°C to +160°C
Lead Temperature (soldering, 10S) ......cccooevviiiiriiiinnnn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vce = +2.7V to +5.5V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are measured at 9600 baud at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN  TYP MAX | UNITS
LOGIC INPUTS (DIN, SCLK, CS, SHDN, CTS, RX)
Input High Voltage VIH 0.7 xVce Vv
Input Low Voltage VL 0.3xVce V
Input Hysteresis VHYST Vce = 3.3V 0.05 x Vce \
Input Leakage liL +1 PA
Input Capacitance CIN 5 pF
OSCILLATOR INPUT (X1)
Input High Voltage VIH 0.7 xVcc Vce/2 V
Input Low Voltage ViL Vce/2  0.2xVce vV
Active mode 25
Input Current [IN Vx1 =0V and 5.5V PA
Shutdown mode 2
Input Capacitance CIN Vx1 =0V and 5.5V 5 pF
OUTPUTS (DOUT, TX, RTS)
Output High Voltage VoH ISOURGE = SmA Voo - 05 v
ISOURCE = 25pA, TX only Vcc-0.5
Output Low Voltage VoL ™, RTS: ISIN_K: 25mA 0-9 V
DOUT, TX, RTS: IsINK = 4mA 0.4
Output Leakage ILK DOUT only, CS = Vcc +1 LA
Output Capacitance Cout 5 pF
IRQ OUTPUT (Open Drain)
Output Low Voltage VoL ISINK = 4mA 0.4 Y
Output Leakage ILK VIRQ = 5.5V +1 uA
Output Capacitance Cout 5 pF
POWER REQUIREMENTS
. With 1.8432MHz crystal; =
\’\/I((:)(r;msatfp,)vlp(l)égurrent n Icc all other logic input)&: aré at vee=5Y o2 1 mA
0V or Vce Vce = 3.3V 0.15 0.4
Vee Supply Current in loc SHDN bit = 1 or SHDN = 0, 10 VA
Shutdown logic inputs are at OV or Vcc
Supply Voltage Vce 2.7 5.5 V
2 N AXIMW




QSOP-16. SPI/MICROWIRE3#i:UART

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +2.7V to +5.5V, Ta = TMmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS

AC TIMING (Figure 1)

CS Low to DOUT Valid tbv CLoAD = 100pF 100 ns
CS High to DOUT Tri-State tTR Croap = 100pF, RCs = 10kQ 100 ns
CS to SCLK Setup Time tcss 100 ns
CS to SCLK Hold Time tcsH 0 ns
SCLK Fall to DOUT Valid tDo CLoAD = 100pF 100 ns
DIN to SCLK Setup Time tDs 100 ns
DIN to SCLK Hold Time tDH 0 ns
SCLK Period tcp 238 ns
SCLK High Time tCcH 100 ns
SCLK Low Time tcL 100 ns
,[SOC% E;i'i:]g Edge tcso (Note 1) 100 ns
ESS@EE%E?H%G tcs1 | (Note 1) 200 ns
CS High Pulse Width tosw 200 ns
Output Rise Time tr TX, RTS, DOUT: CLoAD = 100pF 10 ns
Output Fall Time tf TX, RTS, DOUT, IRQ: CLoAD = 100pF 10 ns

Note 1: tcsp and tcst specify the minimum separation between SCLK rising edges used to write to other devices on the SPI bus
and the CS used to select the MAX3100. A separation greater than tcso and tcs1 ensures that the SCLK edge is ignored.
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IREEDEIIE

(Ta = +25°C, unless otherwise noted.)

SUPPLY GURRENT vs. TEMPERATURE
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5. Ev MDA

BIT

READ/

POR

NAME WRITE STATE DESCRIPTION
B0O-B3 w 0000 Baud-Rate Divisor Select Bits. Sets the baud clock’s value (Table 6).
BO-B3 r 0000 Baud-Rate Divisor Select Bits. Reads the 4-bit baud clock value assigned to these registers.
CTS ; No Clear-to-Send-Input. Records the state of the CTS pin (CTS bit = 0 implies CTS pin = logic
change high).
Transmit-Buffer Register. Eight data bits written into the transmit-buffer register. D7t is ignored
Dot-D7t w X
when L = 1.
Eight data bits read from the receive FIFO or the receive register. These will be all Os when
DOr-=D7r ' 00000000 the receive FIFO or the receive registers are empty. When L = 1, D7r is always O.
FEN w 0 FIFO Enable. Enables the receive FIFO when FEN = 0. When FEN = 1, FIFO is disabled.
FEN r 0 FIFO-Enable Readback. FEN's state is read.
IR w 0 Enables the IrDA timing mode when IR = 1.
IR r 0 Reads the value of the IR bit.
L w 0 Bit for setting the word length of the transmitted or received data. L = 0 results in 8-bit words
(9-bit words if PE = 1), see Figure 5. L = 1 results in 7-bit words (8-bit words if PE = 1).
L r 0 Reads the value of the L bit.
Transmit-Parity Bit. This bit is treated as an extra bit that will be transmitted if PE = 1. To be
Pt w X useful in 9-bit networks, the MAX3100 does not calculate parity. If PE = 0, then this bit (Pt) is
ignored in transmit mode (see the Nine-Bit Networks section).
Receive-Parity Bit. This bit is the extra bit received if PE = 1. Therefore, PE = 1 results in 9-bit
Pr r X transmissions (L = 0). If PE = 0, then Pris set to 0. Pr is stored in the FIFO with the receive
data (see the Nine-Bit Networks section).
Parity-Enable Bit. Appends the Pt bit to the transmitted data when PE = 1, and sends the Pt
PE w 0 bit as written. No parity bit is transmitted when PE = 0. With PE = 1, an extra bit is expected to
be received. This data is put into the Pr register. Pr = 0 when PE = 0. The MAX3100 does not
calculate parity.
PE r Reads the value of the Parity-Enable bit.
PM w Mask for Pr bit. IRQ is asserted if PM = 1 and Pr = 1 (Table 6).
PM r Reads the value of the PM bit (Table 6).
R ; 0 Receive Bit or FIFO Not Empty Flag. R = 1 means new data is available to be read from the
receive register or FIFO.
RM W 0 Mask for R bit. IRQ is asserted if RM = 1 and R = 1 (Table 6).
RM r 0 Reads the value of the RM bit (Table 6).
RAM w 0 Mask for RA/FE bit. IRQ is asserted if RAM = 1 and RA/FE = 1 (Table 6).
RAM r 0 Reads the value of the RAM bit (Table 6).
RTS w 0 Request-to-Send Bit. Controls the state of the RTS output. This bit is reset on power-up (RTS

bit = 0 sets the RTS pin = logic high).
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MAX3100

QSOP-16. SPI/MICROWIRE3#i:UART

®R5. EV MOSERAEEE)

BIT READ/ POR

NAME | WRITE | STATE DESCRIPTION

Receiver-Activity/Framing-Error Bit. In shutdown mode, this is the RA bit. In normal operation,
this is the FE bit. In shutdown mode, a transition on RX sets RA = 1. In normal mode, a fram-
ing error sets FE = 1. A framing error occurs if a zero is received when the first stop bit is
expected. FE is set when a framing error occurs, and cleared upon receipt of the next proper-
ly framed character independent of the FIFO being enabled. When the device wakes up, it is
likely that a framing error will occur. This error can be cleared with a write configuration. The
FE bit is not cleared on a Read Data operation. When an FE is encountered, the UART resets
itself to the state where it is looking for a start bit.

RA/FE r 0

Software-Shutdown Bit. Enter software shutdown with a write configuration where SHDNi = 1.
Software shutdown takes effect after CS goes high, and causes the oscillator to stop as soon
as the transmitter becomes idle. Software shutdown also clears R, T, RA/FE, DOr-D7r,
SHDNi w 0 DOt-D7t, Pr, Pt, and all data in the receive FIFO. RTS and CTS can be read and updated
while in shutdown. Exit software shutdown with a write configuration where SHDNi = 0. The
oscillator restarts typically within 50ms of CS going high. RTS and CTS are unaffected. Refer
to the Pin Description for hardware shutdown (SHDN input).

Shutdown Read-Back Bit. The read-configuration register outputs SHDNo = 1 when the UART
is in shutdown. Note that this bit is not sent until the current byte in the transmitter is sent (T =

SHDNo ' 0 1). This tells the processor when it may shut down the RS-232 driver. This bit is also set imme-

diately when the device is shut down through the SHDN pin.
Transmit-Stop Bit. One stop bit will be transmitted when ST = 0. Two stop bits will be transmit-

ST w 0 " . .
ted when ST = 1. The receiver only requires one stop bit.

ST r 0 Reads the value of the ST bit.

T " ’ Transmit-Buffer-Empty Flag. T = 1 means that the transmit buffer is empty and ready to
accept another data word.

T w 0 Transmit-Enable Bit. If TE = 1, then only the RTS pin will be updated on CS's rising edge. The
contents of RTS, Pt, and DOt-D7t transmit on CS'’s rising edge when TE = 0.

™ w 0 Mask for T bit. TRQ is asserted if TM = 1 and T = 1 (Table 6).

™ r 0 Reads the value of the TM bit (Table 6).

PE=0,L=0
e |StarT{ bo | ot | b2 [ o3 | p4a [ bs | o6 | o7 |stop” stor’ iDLE

PE=0,L=1
ote |stARTf bo | o1 | o2 | o3 | p4a | 05 | D6 | stop stop’ IDLE

PE=1,L=0
ote |STARTf po | o1 | o2 | o3 | p4a | o5 | o6 | o7 | Pt |stop "stop " iDLE

PE=1,L=1
ote |START] oo | o1 [ o2 | o3 | p4a | o5 | b6 | Pt | stop’stop” inLE

TIME ———»

SECOND STOP BIT IS OMITTED IF ST =0.

5. /N T 4 BXOT— FRHIH

10 MAXIMN




QSOP-16. SPI/MICROWIRE3#i:UART

FABY —RABLVVYRY

T—IHEBUBEITERAARQEY )T LET, ROIC

BEAAY —ADFBERLE T, KOS, Bhidds/—X

HLOYROTAVIDT 703 VHTY,

&®6. AAHYV—RABSLVVRI—EY DS

BIT
NAME

MASK
BIT

MEANING
WHEN SET

DESCRIPTION

Pr

Received parity bit = 1

The Pr bit reflects the value in the word currently in the receive-buffer register
(oldest data available). The Pr bit is set when parity is enabled (PE = 1) and the
received parity bit is 1. The Pr bit is cleared either when parity is not enabled (PE
= 0), or when parity is enabled and the received bit is 0. An interrupt is issued
based on the oldest Pr value in the receiver FIFO. The oldest Pr value is the next
value that will be read by a Read Data operation.

Data available

The R bit is set when new data is available to be read from the receive register/
FIFO. FIFO is cleared when all data has been read. An interrupt is asserted as long
asR=1andRM = 1.

RA/FE

RAM

Transition on RX when
in shutdown; framing
error when not in
shutdown

This is the RA (RX-transition) bit in shutdown, and the FE (framing-error) bit in
operating mode. RA is set if there has been a transition on RX since entering
shutdown. RA is cleared when the MAX3100 exits shutdown. IRQ is asserted
when RA is set and RAM = 1.

FE is determined solely by the currently received data, and is not stored in FIFO.
The FE bit is set if a zero is received when the first stop bit is expected. FE is
cleared upon receipt of the next properly framed character. IRQ is asserted
when FE is set and RAM = 1.

Transmit buffer is
empty

The T bit is set when the transmit buffer is ready to accept data. IRQ is asserted
low if TM = 1 and the transmit buffer becomes empty. This source is cleared on
CS's rising edge during a Read Data operation. Although the interrupt is cleared,
T may be polled to determine transmit-buffer status.

IRQ

S— NEW DATA AVAILABLE

R ( a RI— DATAREAD
—— RM MASK

S— TRANSMIT BUFFER EMPTY

T ( O Rl pATAREAD
—— TM MASK

; o S|P PE=1AND RECEIVED PARITY BIT = 1
Pr Ri— PE=0OR RECEIVED PARITY BIT =0
b —— PM MASK

|—— TRANSITION ON RX
SHUTDOWN

—— RAM MASK

- L FRAMING ERROR
O SHUTDOWN
—— RAM MASK

6. AR —REB KUY AIDI 70230 FAT IS5

MAXIMN
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MAX3100

QSOP-16. SPI/MICROWIRE3#i:UART

®7. R—L— bOEBERKR"

BAUD BAUD
BAUD DIVISION |  RATE RATE

B3 B2 B1 B0 | RATIO (fosc = (fosc =

1.8432MHz) | 3.6864MHz)

o o o0 o 1 115.2k** 230.4k**
0o 0 0 1 2 57.6k 115.2k
0 0 1 0 4 28.8k 57.6k
o 0 1 1 8 14.4k 28.8k
0 1 0 0 16 7200 14.4k
o 1 0 1 32 3600 7200
o 1 1 0 64 1800 3600
o 1 1 1 128 900 1800
1 0 0 0 3 38.4k 76.8k
1 0 0 A 6 19.2k 38.4k
1 0 1 0 12 9600 19.2k
10 1 1 24 4800 9600
1 1 0 0 48 2400 4800
1 1 0 A % 1200 2400
1 1 1 0 192 600 1200
1T 1 1 A 384 300 600

TR —L— MIXFTERR
*TFTI AN ADR—L—h

20Y IRRBOR—L— b

STRAAHELDZYDEY BO~B3ICKWUR—L— kA
ARESNET, R7I. BASNTEANDT—RIIHTD
R—L— bERESKLU1.8432MHz & 3.6864MHzD
KezaFERLIBEDEAON/R—L—bZRLT
WET, R—L—b = KEDEKRH/16xDAFLLLT
HDIEITFRELTLEZS

Y bIOE—F

vy NI D UBFICIE. BIRSBISA ISR O TEESSN
EHIBLE T (cc < 10uA). MAX3100ld, V7 kT 7
OV R(SHDNIEY b = D& /zl3/\— ROz 7OV R
(SHDN = O w2 O—)D2DDFBDOSED1 DDA
BTV Y RNIOUNIANET, N—=RTT 7wk
FOUNIEBIIEMERY) . ETHDREEBELICRKRT
L9, SHDNIEY b= 12BEIT DI EICKIDTER
SINBDYITRNTITOvY MY TUIE RELIRY
PIORENY I 7L IORIDEAEDT—FDRED
TTLTHBIZEYET, MAX3100A'(N\—RD 7
HDNIVTRNDITICED) Y NI D UICADE,
SHDNoEY SR ESNET, vA/o7O03> ~O—7
(UC)IFSHDNoE Y hZER L. IRXTDOT—FHEE
SNEEREHEL. ZORFIC(RS-232 52—/
ED)IRTONBEIEE S Y NI D TDIENT
=F9,

12

vy NI UIE. ZEFIFO. R, A, RA/FE. DOr~
D7r. Pr&LUPtLIO 2Ry &) T L. TEY hE/NA
ICERELE 9, SHDNo = 1DEFICCTSEEFEARMD 2 &
NTE215E. #HEEY M(RM. TM. PM. RAM. IR,
ST. PE. L. BO~3BLURTS)AZEIT DI ENTE
F9, RAIZITY MY OUICAREABICUEY hah
FIH. RXIGFCEBMRHINDENAIZRYUET,
ZnicEkY . UARTIZS vy NI D URICEL 2 —/\D
EMEABERTEET,

SHDNIGFH Oy /N1 DESIZCSH/NAICHED &L
INT =77y MDY > K(SHDNi = 0)(3#25msdD 2
F— K7V TRBTRESBEA ICLET, ThIIER
HEREEBL TIThHN. RISECTSUADIRTODL &
25&0) 7 LFET, KBEEIRSRNEETDDICEE
25msEES D=, BIICRFESNDINFN RO T A
SN, TJL—IVJIS—HWRETDIENHUET,

PTVr—23 V58

A MHTSDEREN

HM7ICHFE ) 7IVA 25 T T —ADHBEDMAX3100
~LET. MAX3100D2 22y b MUBADIE 77 b
AT SHDICE O TEEBSH NI T, BBEENCER
. BROMAX253D S VA R ZANEXU) =7
LFaL—9hRHFELET, COT7TUT—23>D
BERFRII. 74 MHTSOZF1—1EFH )
TPIVENDETA IV IICHE LRI ETY, SPIM 2y
TI—Z20tY b7y TEEER—IL R
TORENHYUET,

M8IC. HIN2DDTH4 h7AV L —5ZFERLIR
HEDii@ZEA Y T —2%2RLE T, IDAE—R
DR—HIEN3/16I8 T D=8, 81% U LEDEEHN
EREnEd,

KBERB[OE—X1BIUX20DEE

MAX3100l3. R—L— bDRERIIKBRFEIREZNE
LTW&Ed, FEDR—L—bEEDICIE. 1.8432MHz
F72133.6864MHzDKEEFEAL TS ES L,
1.8432MHzDX R ZERT 2 EBFERNMESEU X
I 3.6864MHzDKEBDANEREERESY 1 T2 AF
LI <&,

[QIEBEIELBYETH. £85IV IHKRFIIKSR
DEIXPMEBERELTEKRICEBELET . —8D
TSI VIOHIKRFIIEBFGIVT UV ZREBL TSI,
SHICARPMEERT DI ENTEET, KBEES
IVIHKRFDELSEERT DT DHIRREGEE
HBIRBERIT DML —=RATIZHEIET, D
VRATLEDEBRTEDEREDLDIC. R—L—b
REBDEIS—Z1%LATFICLTLES 0. 13K
BCBBEIOENTET. FEALEDBEIEIESI VD
HIRFCHLEMRABETT , RBICHELLGKESLUOHIK
FEZDA=D—ZRLET,

MAXIMN




QSOP-16. SPI/MICROWIRE3#i:UART

IS0
+5V
% 2%Q
Vee 6136 DIN
~—i
700 MAXIM
DOUT %_ MAX3100 50
- 5V
] +|
2kQ MAXIW
v MAX3222
CC 6N136 SCLK - >°
— RX o<}
4700
SCLK 4\/\/\/— cTS 0<}
X - RTS Dc
>
2%
4700 1
DIN 6N136 —
-
DOUT
2%Q
Ve g6 s
< " 1
B 4700 =
05 —AM——
+5V = MAXIN
by MBR0520 haxes7
' R LINEAR 150
NAXIMN < REGULATOR 5V
MAX253
TRANSFORMER
DRIVER I I
HALO = - =

:& TGM-010P3

B7. 74 AT SDERED
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MAX3100

QSOP-16.

SPI/MICROWIRERTiGUART

5V ISO +5V
2kQ
Vee % Vee
TX RX
S —» > «—— (S
470Q
SCLK—1 _maxxam MAXIMN [+ SUK
DIN ——» MAX3100 MAX3100 <— DIN
DOUT -—— 5V —» DOUT
2kQ
RX 1)
GND - 4700 GND
X8. WAEDAiHZEA 5 TT—R
R8. BBREA—N—D—ER
FREQUENCY TYPICAL PART PHONE
DESCRIPTION (MHz) C1, C2 (pF) SUPPLIER NUMBER NUMBER
Through-Hole Crystal ) Py i
(HC-49/U) 1.8432 25 ECS International, Inc. ECS-18-13-1 (913) 782-7787
Through-Hole .
R 1.8432 47 Murata North America CSA1.84MG (800) 831-9172
esonator

Through-Hole Crystal ) P i
(HC-49/US) 3.6864 33 ECS International, Inc. ECS-36-18-4 (913) 782-7787
SMT Crystal 3.6864 39 ECS International, Inc. ECS-36-20-5P (913) 782-7787
SMT Resonator 3.6864 (in,\tlggreal) AVX/Kyocera PBRC-3.68B (803) 448-9411

COFERKREITAIIHIRE-FROKBREIOEZI VD
HiIRFZETR—FL. AKIOY Y — X THRE
THIEELTEET, CORKRBONELICIIRET > T
e, CORET7YTDODADXIE., 1 VNN—5%
FVec/2ICB2/NA 77 X3 D/3 77 AEFEICK D THES
X2ICEHRENTNE T, X2EXTBICEFRS NIZAR
T4 — RN IERBERBIIKE)ICLY. 180°DfIHE
7 ML TCRIBARIRLE Y, EET7T)r—2aY
BEEICRENTNDELDIC, KBEIIIFHERFIIXTE
X2DBCEfHic . KROBEHEEIEC1 EC2DETID
HAEDOEICLEDODTNE T, flxid. BFEEDMLER
A1 1pF?D1.8432MHzMDKE@IE. 7' X7 )ILDMER &

14

I RBICENZN22pFD AV T U= FERLE T,
BIHRKRE-PFPDKEZLINE-FTEFSEDE
LIDEERMEENEL. —RIICEROETHiKR
ERE L) E£0.03% S W ERBTHRKRLF 9,

Kea, HIRFHEIOBFIVT YD) — REXUER
N —VIITEBDRITR<ERRKRICT DI ENIERIC
EETI, X1BLUOX2DE|/NF—VRET S VR
N —URIIEREICL. MOER/NNY—VHBICAS
‘rhEDICLTLEEE . ZhickY, FEBELLU
FEIREBRCTD ./ A REANDR/NRICHE O TEMINER =
$9, X2oBEEUAaTZE/N<{TDL, HEBRZ
Nl gdIENTEEY,

MAXIMN




QSOP-16. SPI/MICROWIRE3#i:UART

MAX3100DX1 AR, ABEDCMOSTZOY &) —2
TEEFEFTETIT. BBLNIUIVe/2121FI3FLL
BIFEI, COE—RTRERX2ICALEGELENTLSTE
=\ TTLEZIFIECMOSZOY IV — X% ERT D
HBEIE. 10nFOI T B TXIIACKEE L TLTZS LY,
ENMEDEFRMZRERI DIEHIC. ADDE—TY—E—D
KD E<ERL2VICLTLZESE 0,

9EY bRy FD—2
MAX3100ld. 9EY hE— REMIND—RRILEVILTF
ROy T@EREEYR—MLTWET, TOE—R
TlE. N)FaEY MEERELTIERE T RLAFOANY S
EECAYE—IUERLET, MAX3100D/X0 54
YROE. TOREBICH L CEIAAEZHEETDLDIC
BRECEFZ T, COE—RTRYNID—DEEMESHED
ECRL=TJOaAbO-—SHREDAYE—T KD
TAVIOEBETEDREH. INTD/ — RDLIE
F—=/IN—=~N\Y RHAMERENE T, ZDi=H. JE—b
TOvHhiRx2BREYZONEZFT,

OEw hE— RTIE. MAX3100l38E Y h&/NXUF 4 T
BESNTNET, INTOBEXYVE—JICBITS
NUFaEY MIoUTFENETH. PRLRIYAT
Ay t—DIlIZRRESNE T, /A D/ T+ TEPAA
MEETDLESIC. MAX3100D/N) T A EAHZT 22
N1 x—JIEnEzd, YXIMWNNUF4EY N&RE
LT RLZXAYE=UBEDE. TRTOMAX3100
D/ —RIFEAAZFEELF T, FZDE. INTD/—R
NZEINENA MaFiHHELTERICEIUH TSN
PRLREEBRLET, PRLAEEESNDE, ZD
/= RISFRESNENA hNZWBLURITE T, 7KL
EESINEL O/ —RIZ. YRAIYDSMLWZ KL
NESNDETINTCOA YV =D NS T4 VI EESR
L&,

TART

é

NORMAL UART
X 01 01

—| STOP

R T T T T

IrDA

v nn- n-

NORMAL

RX |0|1|0|1|0 0|1 1|0|

[ |
121 1
:U: |4—— DATABITS — !

STOP —

UART FRAME ——

Xo. IDADZ A 22T

MAXIMN

NUTA4/9BBDEY bEIRAAISIREL D XATAD
T—IICED2TDAHFIEH= N, FIFORDT—F ICIIEE
ENEth. ZOEH. FIFOA T« E—TIlahT\d
RET/NNUT1/9BBDE Y hEAAERHLBMICER
TEF9, FIFODT 1 —TJIVIRETIE. ZESN
7 RLULZABEDENT — MIEEHETEDH. UART
NomARDBELHY T A

SIR IPDAE—F

MAX3100DIIDAE— REFERT D& MBDIrDA SIR
WTICDHEREBELRZY ., KigB 7 T U r—2 3 IC
PBITDBEENZEIR T DI ENTEFT,
IIDAT—RTId. Ew MEABIS/R—EBREMD3/16 (115,200
R—TIF1.6ps)ICERINFEI(K9), EONTF—HI
HKD/NIWZAELTEEESNZT(TXinF = A2y o0—.
RXiEF = O/ \ 1),

FET—RTIE. RXESDY T T3/ 1 L)L
REDZBEARTITONE T, BEDE— FDIBEEDLDIC.
BT o IE3ETIEEL 1EIThE T, MAX3100
3. R—HEEEDF1/16KVEIVVYILRZEERLET,
MAX3100&BEL TLVDIDAKRS IS, R—EBRSD3/16
T/INAZERETDEDIEKESNDDELHIFT,

thDIDARKER E DEIMMZRDHIC. 8EY hTF—5,

DURANY T J=IXUTFADTA—=Y MILTLE
AN

IFDAEZ 21—V

IIDAEZ 21— IVIdRE/NNY T 7 ZHATNET AN
MAX3100(3BE# 7 # b A T SERERICRBILEINT
W&ET o FN10ICRT KDICRXETXHENZERERL TS 2
=Y

8051MH : IIDAASRS-232AD A /IN—%
T0ICMAX3100%8051DuCEHICER LAl %
TLET, COREISIDADT -5 ZZEL TIRED
RS-2327—%5%ZH L&, 8051I13UARTZWIE L T
WEFIH. DA IIERBEZTR— LT EEA,
MAX31001d@EIC8051&EA VT —XFDHIEN
TE. InNoOEMEDREE—RZYR—MLET,
8051ICIESPIA > 5T T —Z A5 zh. MAX3100
EDBEIIR— MrFEBFERY T NI ITIL—F %
ERLTITNET(E12a),

VI MO IT7IV—FUIBIRQENER-UTL T,
MAX3100DUARTA' S DT —5 hYERBEREN E DN %
ANEFT, 2D%EB05T1DOR—bmFEFEALTZED
T=5a T 7O ML, MAX3221 RS A /N\Z@L T
RS-232MIICEEL & T, 805113, BODOWERUART
ICRS-232INSBENADTETCNDNE DN EEIR
ICEER LT, MAX3100%Z&8 L CZ DT —5 ZIrDARIC
EELET, O—LNILDIL—F 2 (UTLK)IE. 8051
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MAX3100

QSOP-16. SPI/MICROWIRE3#i:UART

DIRECT
OPTO-COUPLER
DRIVE

MAXIM
MAX3221

8051 MAXI

{>¢ MAX3100

IRQ RX
1.8432MHz

22pF 22pF

= =L

X

+5V

IR MODULE
OR DRIVE

ISR

1/6 HCOO
IR
MODULE

ey B

1/6 HCOO

10k

X10. 8051 %A L7eWA@ERS-232 IrDA

TSPIR—hD2 2L —232&FTDROICK—b
mFEBLCT—Y2XRET D2HRRDIL—FTY,
ZDRArIE. TNTD8051Z#E# LIMAX3100D
R=RNHEFA VI TTI—2DT7 TV r—23aVICER
TY,

PICTO&YEDA 571 —2R

(9499 TSOT74Y I RIRER)
B11ICMAX3100%PICOE HICERLI=AZRL FT,
ZOEEE. IER—L—bh T-FRESVEEZ
$D7cRS-2321) U %@L T, [THE QUICK BROWN
FOX JUMPS OVER THE LAZY DOGI(§XTD7ILT 7
NY hEBATHE I ZRIBLEETDIV1VTT
SOVIFIVIRXIFEERCTY, PICECY T DT
ICLDUARTZIED C LIdTEETH. ERLETZER—
L—b. BR—L— bBLUEEZTONIILDER
BEDHREZSERETCRIRI DI EISHRHE T, FIC

PIClZMicrochip Corporation®DE RiEFIZET I,

16

H»D16CHAIPICORTEHRLERNLEHNDTY, LIt
NoOT. ZOFNIPICT7IUDENICTEHRATE
9,

ZOVIT DT TIL—F(®12)I13. R— MRBDDIP
A Y FEFAMBDIENSBBLET, COXA1YF
F—&lF. A—L—MBIC4AEY b, R hYTEY MK
BiICT1EY b, 7F/2138EY hOTU—REBICTEY b,
ZLTAYE—CBOBERICIEY FESATINET,
PICIZ#ERL() Y M) DIFICDHZ DR A Y F % Fid
Y., INSA—5EMAX3100ICRELFT, ZDiE.
PICI3#EVBRL T Ay E—%F XU MBHF T, BiEE Y
NEBESINTLNVDE, REEEEDEICIROELED
BASNFT, 8051DBHIDEDICT. XA VIL—F S
UTLKEME IS, PICBEODOR— MNEF A2 5Y T 1T —2X
DEBOT7 TV T— 3 NIERTEEY,

MAXIMN




QSOP-16. SPI/MICROWIRE3#i:UART

Vee
G0 ¢—o0— ¢
%1001@
Y/N1usDely ¢—o— O0—e
100k
1/2STOPBITS &—0— 00—
100k
7/8BITS ¢—0—0—¢
100k
B ¢—0— O—e
100k
B2 ¢—0— O—¢
100k
Bl ¢—O0— O—¢
100k
B0

RB7

RB6

RB5

RB4

RB3

RB2

RB1

RBO

PIC16C54

RAO

RA1

RA2

RA3

|

DIN MAXI

MAXI Waxszz1

MAX3100

DouT X {>o;_ X
SCLK
Cs

X1 X2

I:I ) 1.8432MH:
Pr i —Zi

I

B11. 94V 0TSO0 T4y I AFESR

MAXIMN
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MAX3100

QSOP-16. SPI/MICROWIRE3#i:UART

MAX3100MD[EHA~JFFIHASPI UARTD—E X

R9. AHTF—IANDT #—7v M(¥1oO070& Y DSPI MOSIH SDINEFAN)

Bit Number
Oper-
ation | 15 | 14 | 13 12 1|10 | o 8 7 6 5 4 3 2 1 0
Write '\ | 4 |FEN | sHONi | TM | BM | P |mAaM | R | st | PE | L | B3| B2 | BT | BO
Config (IrDA)
Read | 1 0 0 0 0 0 0 0 0 0 0 0 0 0 | TEST
Config
Write —
Data 1 0 0 0 0 | TE |RTS | Pt D7t | Dét | D5t | D4t | D3t | D2t | D1t | Dot
Read | | 0 0 o] ol o 0 0 0 0 0 0 0 0 0
Data
F10. BHF—7HNID7#—7 v F(DOUTiImFhSYA2oO070tvHDSPI MISOA)
Bit Number
Oper-
ation | 15 | 14 | 13 12 1|10 | 9 8 7 6 5 4 3 2 1 0
Write R T 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Config
Read —_ — | = | == | = IR
. R | T |FEN|SHDNo | T™M | RM | PM | RAM sT|PE| L | B3| B2 | B1 | BO
Config (IrDA)
Write R | T 0 0 o | P lcrs| er D7r | Dér | D5r | Dar | D3r | D2r | Dir | Dor
Data FE
Read | p | ¢ 0 0 o | " lcrs| er D7r | Dér | D5r | D4r | D3r | D2r | D1r | Dor
Data FE
18 y. V) 4V




QSOP-16. SPI/MICROWIRE3#i:UART

x11. EvY hES"

. Bit i i . Bit . .
Register | | = Bit Set (1) Bit Clear (0) Register | e Bit Set (1) Bit Clear (0)
' N7 Disable FIFO Enable FIFO . Word length = Word length =
Conf L . .
Config FE buffer buffer . 7 bits 8 bits
Config SHDNi Shutdown Operate Write i Inhibit TX output Enablg normal
. . . Data operation
Coni ™ Enable transmit- Disable transmit-
9 done interrupt done interrupt Write RTS Drive RTS output | Drive RTS out-
L Enable data- Disable data- Data pin low put pin high
Config RM received inter- received Write Pt Transmit Transmit
rupt interrupt Data parity = 1 parity =0
. = Enable parity Disable parity Read Data overrun or
Config PM interrupt interrupt Data RAJFE framing error Norma
. e Enable framing- Disable framing- Read CTS input pin is CTS input pin is
Config RAM error interrupt error interrupt Data CTS low high
' Enable IrDA Standard Data has been Data buffer is
Config IR o . All R }
timing mode timing received empty
Config ST Two stop bits One stop bit Al T Transmit buffer UART is busy
Config PE Parity enabled Parity disabled is empty transmitting
*TIAILSDEREIFT) T
F®12. 74—V FERH #13. 1.8432MHzDHK—L— |k
Register Field Name Meaning B3...B0 BRD Baud B3...B0 BRD Baud
Config B3-BO Baud-rate divisor 0000 1 1152k |1 000 3 38.4k
Write Data D7t-DOt Transmit data 0001 2 56k 1001 6 19.2k
Read Data Pr Received parity bit 0010 4 28k 1010 12 9600
Read Data D7r-DOr Received data 0011 8 14K 1011 24 4800
0100 16 7200 |1 100 48 2400
0101 32 3600 |1 101 96 1200
0110 64 1800 |1 110 192 600
0111 128 900 1111 384 300

MAXIMN 19
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;IrDA CODE FOR MAX-3100 UART- 8051 based

R R Y
; CONSTANTS

PCON EQU 87H

:PORT PIN DEFINITIONS- BIT BANGING IF

DOUT BIT P1.0 ;data out (from uart)

DIN BIT P1.1 ;data in (from UART)

SCLK BIT P1.2 ;serial clock

Cs BIT P1.3 ;chip select- act low

IRQ BIT P3.2 ;(irq) peolled in this code
;RAM LOCATIONS

TX1 EQU 10H ;transmit regs

TX2 EQU 11H

RX1 EQU 12H jreceive regs

RX2 EQU 13H
KKK IRk kR ko k gk ke ko k ko ko ko ko k ok k ko ko k ok kK

ORG OH

BEGIN: MOV SP,#70H ;initialize stack

CLR SCLK ;clear sclk - normally low

;initialize 8051 internal uart

MOV TMOD, #20H ;t1l baud

MOV THI1,#253 ;reload value baud 9600/xtal 5.5M

MOV SCON, #50H ;juart- ml, tx and rx

MOV PCON, #80H ;double baud rate bit

MOV TCON, #40H ;start baud timer

jinitialize max3100 uart- irda mode at 9600 baud

MOV TX1,#OE4H ;high byte of config- R ints

MOV TX2,#0CAh ;9600 baud irda mode and two stops
CALL UTLK ;send to uart- write config
SEEKKKKKKKKRK*N MATN ROUTINE LOOP %% % %k ko e o de ok ok o o ok ok ok ok ok e
LOOP: JNB IRQ,URCV ;data avail from 3100 uart?
NRECV: JBC RI, 6 RCV51 ;check for 8051 rcv- tx out irda
JMP LOOP ;hang here forever

;byte recieved from 3100 uart- get it and send out 8051 uart
URCV: MOV TX1,#0 ;read data

MOV TX2,#0 ;read data

CALL UTLK ;send to 8051 uart- get data to rx

MOV A, RX2 ;get data to acc

MOV SBUF,A ;send out on RS-232 side 9600 baud

JMP LOOP ;back to top

;byte recieved from 8051 uart- get it and send out 3100 uart
RCV51: MOV A, SBUF ;data from 8051 uart

MOV TX1,#80H ;tx data

MOV TX2,A ;data to irda

CALL UTLK ;send to uart- send data out IrDA

JMP LOOP ;back to top

SRR R R R R R Rk ok ok ok ok ok R K R R ok ok ok ok kR Rk b
; SUBROUTINES

; UTLK- talk to uart- main routine
; send 16 bits from TX1l TX2 and rcv 16 to RX1 RX2

UTLK: CLR CS ;activate cs
MOV A, TX1 ;get high byte
CALL BYT8 ;send out
MOV RX1,A ;get received 1
MOV A, TX2 ;get high byte
CALL BYTS8 ;send out
MOV RX2,A ;get received 2
SETB CS ;set CS high
RET ;DONE

;% de gk ke ok ek bk ke ke ke ke ke kb ke ok ok ok
; BYT8- shift out & in 8 bits with spi clocking- from and to acc

BYTS8: MOV R4, #8 ;8 bits to send
SETB DIN ;make sure din is input
BSLP: RLC A ;get msb of acec to carry
MOV DOUT,C ;put out on pin
SETB SCLK ;clock high- clock
MOV C,DIN ;jget data after clk high
CLR SCLK ;clock low
MOV ACC.0,C ;put in 1lsbit of a
DJINZ R4 ,B8SLP ;loop til B8 bits
RET ;done
; end of code
END

12a. 8051MIrDA/RS-2320— K
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; MAX-3100 UART WITH PIC "QUICK BROWN FOX GENERATOR CODE"

sk ek ek ek ko ko ke k ko ko ke ke ok ko ke ke ko ko ek ke kA ok ke ke ok ek kA ek ko ok kK
DEVICE PIC16C54,XT_OSC,WDT_OFF, PROTECT_ OFF

;RAM LOCATIONS

TX1 EQU 10H ;data to uart byte 1

TX2 EQU 11H ;data to uart byte 2
RX1 EQU 12h ;data from uart byte 1
RX2 EQU 13h ;data from uart byte 2
LPCNT EQU 14H ;loop counter

SHFTO EQU 15H ;shift out temp variable
SHFTI EQU 16H ;shift in temp variable
DLVAL EQU 17H ;delay value

TEMP EQU 18H ;temp variable

GP1 EQU 19H jtemp variable

GP2 EQU 1AH jtemp variable

CHPTR EQU 1BH ;character pointer

constants/literals
Cy EQU o ;earry bit
zZr EQU 2 ;zero bit

; i/o equates
;uart connected to pic on port RA

DouT EQU o] ;data out (to uart)
DIN EQU 1 ;data in (from uart)
SCLK EQU 2 ;serial clock

Ccs EQU 3 ;chip select- act low

;Configuration dip switch connected to RB
; RBO to RB3 are baud rate BO-B3
; RB4 is 7 or 8 data bits
; RB5 is 1/2 stop bits
; RB6 is speed of sending about 100cps or 2.5 cps
; RB7 is run/stop
note configuration bits are only read on reset
SRR KR ek kAR R R Rk e ek kR R R R R R R R R R K K K e ek ok ok kR kK

;subroutine area- pic must have these in low memory

;UART SERIAL (SPI) support routines
;send 16 bits from txl and tx2, receive 16 to rxl and rx2

UTLK BCF RA,CS ;activate cs
MOVF TX1,0 ;get txl to w
CALL BYT8 :send byte 1, recieve byte 1
MOVWF RX1 ;stash byte 1
MOVF TX2,0 ;get tx1 to w
CALL BYT8 ;send byte 1, recieve byte 1
MOVWF RX2 ;stash byte 1
BSF RA,CS ;activate cs
RETLW 0 ;all done

;LOCAL SUB FOR SHIFTING IN/OUT 8 BITS- CORE OF SPI SUPPORT
; BYT8- shift out/in 8 bits w/spi- from and to w, temp shfti,shfto

BYT8 MOVWF SHFTO . ;jput in shift out
MOVLW 8 ;load loop counter
MOVWF LPCNT ;stash it
BBLP RLF SHFTO, 1 ;get high bit to send
BCF RA,DOUT ;preclear dout
BTFSC  STATUS,CY ;if in low then skip
BSF RA,DOUT ;set dout
BSF RA, SCLK ;clock high- clock out/get input
BCF STATUS,CY ;preclear carry
BTFSC RA,DIN ;if in low then skip
BSF STATUS,CY ;set carry
RLF SHFTI, 1 ;rotate into place- shfti
BCF RA, SCLK ;clock low
DECFSZ LPCNT,1 ;do loop counter
GOTO BBLP iloop til 8
MOVF SHFTI,O ;put shfto to w- result
RETLW o

;end spi serial support

12b. PIC pCZfER L 7=MAX3100
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;delay routine- counts down dlval (loaded at init)

DELAY MOVF DLVAL, O ;load delay
DLY2X MOVWF GP2 ;jput it in
DLLP2 CLRF GP1 ;use gpl to count off ticks
DLLP1 DECFSzZ GPl,1 ;dec gpl value til 10 ms
GOTO DLLP1 ;just loop
DECFsSzZ GP2,1 ;dec gp2 value
GOTO DLLP2 ;do another 10 ms til gp2=0
RETLW 0 ;return

;this "subroutine" returns literal of pc+chptr
;this is the only way to pull out rom literals on the pic...

QBF MOVF CHPTR,W JGET IN W
ADDWF PC ;JUMP TO TABLE
;QUICK BROWN FOX MESSAGE
RETLW "THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG"
The above sentence needs a single line for a single letter or space ie.
RETLW ODH ;carriage return
RETLW OAH ;line feed
RETLW OH ;end of message

90k e e ok ek e e sk e ok e ok e e ok e ok e d ok e ek e ok ek ok ek ok ek ok ke ke ke e ko ko ok ok kR ok ok ok
;MAIN ROUTINE-

START MOVLW OFFH ;all of rb is input- dip switch

TRIS RB ;set it

MOVLW o8 ;init port a with ¢s high only
MOVWF RA ;output to port register
MOVLW 02H ;ra is output except din

TRIS RA ;set it- now has

MOVLW 08H ;ino wdt- rtcc from clock
OPTION ;put in option register

;read switches and bit twiddle to configure uart- tx2 (ls byte)

MOVF RB,0 ;jget port b to w

ANDLW 1FH ;and for 1 and b0-b3
MOVWF TX2 ;stash in tx2

BSF TX2,6 ;preset the stop bit bit
BTFSC RB, 5 ;check the switch

BCF TX2,6 ;clear if set

MOVLW 5 ;preload short delay-
BTFSS RB, 6 ;check the switch

MOVLW 250 joverload long delay-
MOVWF DLVAL ;stash in delay value
MOVLW 0COH ;upper byte of config
MOVWF TX1 ;stash to txl

CALL UTLK ;send to uart- configured

;juart is now configured as set on dip switch

kkkkk MATN LOOP **kkk
;go must stay high for run- else stop and reset string ptr

HOLD MOVLW 0 ;jclear pointer with offset 1
MOVWF CHPTR ;load pointer
HANG BTFSS RB,7 ;wait high
JMP HOLD ;go to reinit and hold
CALL QBF ;get character to w
ANDLW OFFH icheck for end of message (zero)
BTFSC STATUS, Zr ;bail
GOTO HOLD ;bail to reinit pointer
MOVWF TX2 ;load data to tx2
MOVLW 080H iwrite data
MOVWF TX1 ;put in place
CALL UTLK ;send it
INCF CHPTR, 1 ;next character
CALL DELAY ;delay
JMP HANG i loop

2K KRR K Rk R kK Kok ok ok kK ok ok ok ok ok ke Rk sk ok sk ko sk ok ok ok ok ok ok ok ok ok ko ok ke kK
: VECTORS~ start

ORG 1FFH ;reset vector
GOTO START
END

RETLW
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