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ABSOLUTE MAXIMUM RATINGS

Vccto GND ............... ST POT PSPPI ST P PR +6V
Input Voltage to GND (CS, SHDN, X1, CTS, RX, DIN, SCLK,

RE, DE, H/F, SRL, TXP, RXP, DI)............. -0.3Vto (Vcc + 0.3V)
Output Voltage to GND

DOUT, RTS, TX, X2, RO.....cccooviin, -0.3V to (Vcc + 0.3V)

TRQY e -0.3Vto +6V
Driver Output Voltage (Y, Z) oo +13V
Receiver Input Voltage, Half Duplex (Y, Z).......ccccevviennn. +13V
Receiver Input Voltage, Full Duplex (A, B) ........................ +25V
TX, RTS Output CUITENT ..o 100mA

X2, DOUT, TRQ Short-Circuit Duration

(toVEC OF GND) .o Continuous
Continuous Power Dissipation (Ta = +70°C)
28-pin QSOP (derate 10.8mW/°C above +70°C).......... 860mW

Operating Temperature Ranges
MAXSTA0CEL ..o
MAXST40EEl .o

Storage Temperature Range ...........cccccevovenn.

Lead Temperature (soldering, 10sec)

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 = +5V +5%, DE = Vg, RE = GND, SHDN = Ve, fxTL = 1.8432MHz, Ta = TMIN to Tmax, unless otherwise noted. Typical values
are measured with Vcc = +5V, UART configured for 9600 baud, Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS

POWER SUPPLY

Supply Voltage Vce 4.75 5.25 \
SHDN = Vcg; SRL = Vee BE = \(/;(ID\ICD 00.674 1:2

Supply Current lcc ?:E;leblt =0, SRL— GND DE = Voo 072 5 mA

or open DE = GND 0.69 1.8

gﬁﬁfgosv%”em with Only UART 'CaASSEN SHDN = GND or SHDNi bit = 1 047 1 mA

glé?lesé ?férnirltew Sr?(tjhUART CC SHDN | SHDN = GND or SHDNi bit = 1; 20 LA

Shut Down (FULL) | DE=GND; RE = Vce

UART OSCILLATOR INPUT (X1)

Input High Voltage VIH1 0.7Vce V

Input Low Voltage ViL1 0.2Vcc \

Input Current IIN1 Vx1 =0orVcc SHDN? bit =0 25 pA

SHDNi bit = 1 2

Input Capacitance CiNd 5 pF

UART LOGIC INPUTS (DIN, SCLK, CS, SHDN, CTS, RX)

Input High Voltage ViH2 0.7Vcc \

Input Low Voltage ViL2 0.3Vce \

Input Hysteresis VHYST2 250 mV

Input Leakage Current ILKG1 +1 pA

Input Capacitance CiN2 5 pF

UART OUTPUTS (DOUT, TX, RTS)

Output High Voltage VOH1 :288225 ; ?;nrl:ADT?(UoTnISTS xgg 82 V
ISINK = 4mA; DOUT, RTS 0.4

Output Low Voltage VoL 1 ISINK = 25mA, TX only 09 V

Output Leakage ILkg2 | CS = Vcg; Dout only +1 pA

Output Capacitance CouT1 5 pF

Maxim Integrated
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ELECTRICAL CHARACTERISTICS (continued)

(Ve = +5V +5%, DE = Vg, RE = GND, SHDN = Ve, fxTL = 1.8432MHz, Ta = TMIN to Tmax, unless otherwise noted. Typical values
are measured with Vcc = +5V, UART configured for 9600 baud, Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
UART TRQ OUTPUT (Open Drain)
Output Low Voltage VoL2 ISINK = 4mA 0.4 \
Output Leakage ILKG3 VIRQ = Vcc +1 pA
Output Capacitance Cout2 5 pF
RS-485 DRIVER
VoD1 No load, Figure 1 5
Differential Output Voltage Vooa R = 50Q (RS-422), Figure 1 2.0 \
R = 27Q (RS-422), Figure 1 15
8?2?2&&“éi?;&uﬁﬁgge AVob | R =500 or R = 270, Figure 1 (Note 2) 0.2 v
Sglr;rgg”"\""de Output Voc | R=50Q or R = 27Q, Figure 1 3 v
ggfn”rﬁﬁn'.mii”v'ﬁffgg AVoc | R =500 or R = 270, Figure 1 (Note 2) 0.2 v
Input High Voltage ViHA DE_' DI, RE 20 v
H/F, TXP, RXP 2.4
Input Low Voltage VL1 DE, DI, RE, H/F, TXP, RXP 0.8 Vv
DI Input Hysteresis VHYS SRL = V¢ or unconnected 100 mV
IINA DE, DI, RE +2
Input Current — - pA
lIN2 H/F, TXP, RXP, internal pull-down 10 40
SRL Input High Voltage ViH2 Vcc-0.8 \
SRL Input Middle Voltage Vime (Note 3) 0.4 -Vce 0.6 - Vcc \
SRL Input Low Voltage ViL2 0.8 \
SRL = Vce 75
SRL Input Current lIN3 pA
SRL = GND (Note 3) -75
Full-Duplex Input Current DE = GND VIN = 12V 125
(A and B) N = GND o 5,25V | Vin= 7V 75| M
Full-Duplex Output Leakage DE = GND VIN = 12V 125
(Y and 2) O G GNDor5.25v | vin= 7V 100 hA
-7V <VouTt <Vce -250
Short-Circuit Output Current losD (Note 4) 0<Vout<s12v 250 mA
0<VouT<Vce +25
RS-485 RECEIVER
Differential Threshold Voltage VTH -7V €Vem € +12V -200 -125 -50 mV
Input Hysteresis AVTH 25 mV
Output High Voltage VOH ISOURCE = 4mA, V|p = -50mV Vcc-1.5 V
Output Low Voltage VoL ISINK = 4mA, V|p = -200mV 0.4 Vv
Three-State Output Current lozr 0.4V <Vp<24V +1 pA
Input Resistance RIN -7V <Vom <12V 96 kQ
Output Short-Circuit Current losr 0<Vro<\Vce +7 +95 mA

Maxim Integrated 3
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UART SWITCHING CHARACTERISTICS

(Vce = +5V +5%, fxTL = 1.8432MHz, Ta = TMIN to TmAX, unless otherwise noted. Typical values are measured with Vcc = +5V,
UART configured for 9600 baud, Ta = +25°C.) (Note 1)

PARAMETER ’ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS

UART AC TIMING (Figure 1)

CS Low to DOUT Valid tbv CLoaD = 100pF 100 ns
CS High to DOUT Tri-State tTR CLoaD = 100pF, RTS = 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
E;}llﬁ:gl:{ising Edge to CS tcso 100 ns
CR)Eiqusing Edge to SCLK tosH 200 ns
CS High Pulse Width tcsw 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
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SWITCHING CHARACTERISTICS—SRL = Unconnected

(Vce = 45V £5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
t i = 500 2030 2600
Driver Input to Output DPLH Figures 3 and 5, RpIFF = 54Q, ns
tDPHL CL1 = CrL2 = 100pF 500 2030 2600
Driver Output Skew i =
9] {DSKEW Figures 3 and 5, Rp|Fr = 54Q, 3 +200 s

[tDPLH - tDPHL | CL1 = CL2 = 100pF

Figures 3 and 5, RpIFF = 54Q,

Driver Rise or Fall Time tDR, IDF CL1 = CLo = 100pF 667 1320 2500 ns
Maximum Data Rate fMAX 115 kbps
Driver Enable to Output High tbzH Figures 4 and 6, C|_ = 100pF, S2 closed 3500 ns
Driver Enable to Output Low tDzL Figures 4 and 6, C|_ = 100pF, S1 closed 3500 ns
Driver Disable Time from Low tpLz Figures 4 and 6, C|_ = 15pF, S1 closed 100 ns
Driver Disable Time from High tDHZ Figures 4 and 6, C|_ = 15pF, S2 closed 100 ns
Receiver Input to Output tRPLH, Elgures 7 a”?j 9 |Vip|z 2.0V, 127 200 ns
tRPHL rise and fall time of Vip < 15ns
|tRPU._| - trpHL | Differential {RSKD Eigures 7 anq 9, |Vip| = 2.0V, 3 430 s
Receiver Skew rise and fall time of V|p < 15ns
Receiver Enable to Output Low tRzL Figures 2 and 8, C|_ = 100pF, S1 closed 20 50 ns
Receiver Enable to Output High tRZH Figures 2 and 8, C|_ = 100pF, S2 closed 20 50 ns
Receiver Disable Time from Low tRLZ Figures 2 and 8, C|_ = 100pF, S1 closed 20 50 ns
E?;ﬁlver Disable Time from tRHZ Figures 2 and 8, C|_ = 100pF, S2 closed 20 50 ns
Time to Shutdown tSHDN (Note 5) 50 200 600 ns
Driver Enable from Shutdown to :
Output High tDzH(SHDN) | Figures 4 and 6, CL = 15pF, S2 closed 6000 ns
Driver Enable from Shutdown to :
Output Low tbzL(SHDN) | Figures 4 and 6, CL = 15pF, S1 closed 6000 ns
Receiver Enable from Shutdown )
1o Output High tRZzH(SHDN) | Figures 2 and 8, CL. = 100pF, S2 closed 3500 ns
Receiver Enable from Shutdown tRzL(SHDN) | Figures 2 and 8, CL = 100pF, S1 closed 3500 ns

to Output Low

Maxim Integrated 5
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SWITCHING CHARACTERISTICS—SRL =Vcc

(Vce = 45V £5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
t i = 250 720 1000
Driver Input to Output DPLH Figures 3 and 5, RpIFr = 54Q, ns
tDPHL CL1 = CL2 = 100pF 250 720 1000
Driver Output Skew Figures 3 and 5, RpIFF = 54Q
] ' ’ -3 +100 ns
[tDPLH - tDPHL| DSKEW | CL1 = CLz = 100pF
i . ) Figures 3 and 5, Rpirr = 54Q,
Driver Rise or Fall Time DR, tDF Cl1 = CLo = 100pF 200 530 750 ns
Maximum Data Rate fmAX 500 kbps
Driver Enable to Output High tDzH Figures 4 and 6, C|_ = 100pF, S2 closed 2500 ns
Driver Enable to Output Low tpzL Figures 4 and 6, C|_ = 100pF, S1 closed 2500 ns
Driver Disable Time from Low tpLz Figures 4 and 6, C|_ = 15pF, S1 closed 100 ns
Driver Disable Time from High tDHZ Figures 4 and 6, C|_ = 15pF, S2 closed 100 ns
Receiver Input to Output {RPLH, E|gures / a”‘,j 9 |Vi| 2 2.0V, 127 200 ns
tRPHL rise and fall time of V|p < 15ns
|tRPLH - trpHL | Differential {RSKD Eigures 7 anq 9, |Vip| = 2.0V, 3 +30 s
Receiver Skew rise and fall time of V|p < 15ns
Receiver Enable to Output Low tRZL Figures 2 and 8, C._ = 100pF, S1 closed 20 50 ns
Receiver Enable to Output High tRZH Figures 2 and 8, C|_ = 100pF, S2 closed 20 50 ns
Receiver Disable Time from Low tRLZ Figures 2 and 8, C._ = 100pF, S1 closed 20 50 ns
Eiegcﬁ'ver Disable Time from tRHZ Figures 2 and 8, C|_ = 100pF, S2 closed 20 50 ns
Time to Shutdown tSHDN (Note 5) 50 200 600 ns
Driver Enable from Shutdown to )
Output High tDzH(SHDN) | Figures 4 and 6, CL = 15pF, S2 closed 4500 ns
Driver Enable from Shutdown to )
Output Low tDzL(SHDN) | Figures 4 and 6, CL = 15pF, S1 closed 4500 ns
Receiver Enable from Shutdown )
1o Output High tRzH(SHDN) | Figures 2 and 8, C|. = 100pF, S2 closed 3500 ns
Receiver Enable from Shutdown )
to Output Low tRzL(SHDN) | Figures 2 and 8, C = 100pF, S1 closed 3500 ns
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SWITCHING CHARACTERISTICS—SRL = GND

(Vce = +5V £5%, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
t i = 34 60
Driver Input to Output DPLH Figures 3 and 5, RpIFF = 54Q, ns
tDPHL CL1 = CL2 = 100pF 34 60
Driver Output Skew Figures 3 and 5, Rp|FF = 54Q
t ’ ’ 2.5 +10 ns
[tDPLH - tDPHL| DSKEW | CLy = CL2 = 100pF *
. ) ) Figures 3 and 5, RpIFr = 54Q,
Driver Rise or Fall Time tDR, tDF CL1 = CL = 100pF 14 25 ns
Maximum Data Rate fMAX 10 Mbps
Driver Enable to Output High tDzH Figures 4 and 6, C|_ = 100pF, S2 closed 150 ns
Driver Enable to Output Low tozL Figures 4 and 6, C|_ = 100pF, S1 closed 150 ns
Driver Disable Time from Low tpLz Figures 4 and 6, C|_ = 15pF, S1 closed 100 ns
Driver Disable Time from High tDHZ Figures 4 and 6, C| = 15pF, S2 closed 100 ns
Receiver Input to Output (RPLH, Flgures 7 anq 9 |Viplz2.0v, 106 150 ns
tRPHL rise and fall time of Vip < 15ns
|tRpLH - trpHL | Differential 1RSKD Eigures 7 anq 9, |[Vip| = 2.0V, 0 +10 ns
Receiver Skew rise and fall time of V|p < 15ns
Receiver Enable to Output Low tRZL Figures 2 and 8, C|_ = 100pF, S1 closed 20 50 ns
Receiver Enable to Output High tRzH Figures 2 and 8, C|. = 100pF, S2 closed 20 50 ns
Receiver Disable Time from Low tRLZ Figures 2 and 8, C|_ = 100pF, S1 closed 20 50 ns
Eie;ﬁver Disable Time from tRHZ Figures 2 and 8, C|_ = 100pF, S2 closed 20 50 ns
Time to Shutdown tSHDN (Note 5) 50 200 600 ns
Driver Enable from Shutdown to )
Output High tbzH(SHDN) | Figures 4 and 6, CL = 15pF, S2 closed 250 ns
Driver Enable from Shutdown to :
Output Low tbzL(SHDN) | Figures 4 and 6, CL = 15pF, S1 closed 250 ns
Receiver Enable from Shutdown )
o Output High tRzH(SHDN) | Figures 2 and 8, C| = 100pF, S2 closed 3500 ns
Receiver Enable from Shutdown .
to Output Low tRzL(SHDN) | Figures 2 and 8, CL. = 100pF, S1 closed 3500 ns

Note 1: All currents into the device are positive; all currents out of the device are negative. All voltages are referred to device
ground unless otherwise noted.

Note 2: AVop and AVoc are the changes in Vop and Voc, respectively, when the DI input changes state.

Note 3: The SRL pin is internally biased to Vcc/2 by a 100kQ/100kQ resistor-divider. It is guaranteed to be Vcc/2 if left unconnected.

Note 4: Maximum current level applies to peak current just prior to foldback-current limiting; minimum current level applies during
current limiting.

Note 5: The device is put into shutdown by bringing RE high and DE low. If the enable inputs are in this state for less than 50ns, the
device is guaranteed not to enter shutdown. If the enable inputs are in this state for at least 600ns, the device is guaranteed
to have entered shutdown.

Maxim Integrated 7
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goodgdgd

(Vce = 45V, Ta = +25°C, unless otherwise noted.)
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(Vce = 45V, Ta = +25°C, unless otherwise noted.)
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(Vce = 45V, Ta = +25°C, unless otherwise noted.)
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SPI/MICROWIREL [0 [0 0D 000 [TJUART

O00000000RS-485/RS-42200 0000001

oo0oo
00
FULL HALF oo 0oooQ
DUPLEX | DUPLEX
| | X2 UARTOOOOOODOO0O0000000000000000X20000000000
O000MO000000000000000000M00000
5 5 X1 UARTOOOOO0O0OOD000X00000000000000000000MM 000000
0000000000000 O00000
3 3 CTS | UARTOOOODOO(clear-to-send)] 00000000 OCTSOOOOO00OO00O00OOO0OO0
4 4 RTS | YARTO OO 00000 (request-to-send)J 0000 00000RTSIO0000000
O0000RS-4850000000000000000000000000O0O0OO00
5 5 RX UARTOOOOOOOOOOO@OO0)I0000000RS-232/RS-4850 00000
000000000000000000000RX000000000000000(01)0
6 6 TX UARTOOOOOOOOOOO@OOOOOO0)OO
; ; WF | RS-4850000/000000000000000H/FIVIOINO0000000000000
000000000GNDOOOO000000000000000000000000000000
8 8 GND |oooo
9 9 RO RS-48500000000REOOOODA - BO-50mVOIOROOO O ONO0O
A-BO-200mvO0ROOOIOOOOOOD
10 10 BE RS-4850 00 0000000000REDO0OO00OROIOOONONONDON00C0REDIOOODRO
0000000000000REDOOODEDDOONODODO0DNODN0ON0ONN00NONoNoooon
" " DE RS-4850000000000000DEDOOOO0000000000000000000DEDNODOODD
00000000000000000000REDO00DENONCONO0N00N00N00000000000000
1o 1o ol RS-4850 0000 000DENDDOONONODOOONOONDNODDNOONDN0ONNODNNONONonn
00000000000000D0000000000000000000000000000000
13 13 gL | RS-48500000000000000SRLOGNDIIO0I00I0C0 TN 10MbpsD
00000 VeeD OOODO500kbpsd 000000 115kbpsd 00000
14 14 NC. |00OoO0OoOoOooOoOoooooon
i i Ixp | RS-485000000000C00TXPOGNDIOOCOCUINCOCNIN0O0NINON0NN0N00D
O000000000/00000000Ve0O00000000000000/000000000
16 — Y RS-4850 000000000
— 16 Y RS-485000000000000RS-4850000000000*
17 17 NC. |Doooooooooooooon
18 — Z RS-4850 00000000
— 18 Z RS-48500000000000RS-485000000000*
19 — B RS-485000000000
— 19 B RS-485000000000*
20 — A RS-4850 000000000
_ 20 A RS-485000000000*
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FULL HALF oo 0oo
DUPLEX | DUPLEX
o1 o1 RXP RS-4850 0 00 0000RXPOGNDD DO O0O0O0O0OOOONDDODDODOODDDOOOO
00/00000000VeeODO0ODO00D00000/000000000
22 22 Vee 000 (4.75V0 5.25V)
23 23 DIN UARTO SPI/MICROWIREC 0 0000000000000 DOODOO0O
24 24 DOUT | UARTO SP/MICROWIRED D DO O00O0ODDOCSODOO0O0ODDOO00ODDDOO0ONonoon
25 25 SCLK | UARTO SPI/MICROWIRED OO DODDDOOODODDDODOOODDOO
6 o6 cs UARTOOOOOOOOO0ODODDDOOODODOoCSOoDoooopbouToOooOoooooon
O0DDDIRQUTXOORTSOOOOOOODOODOODODODODODODOOOO
27 27 TRQ UARTOOOOOOOOO0ODODDODODDDDDO0D0O0000oooonoonooooo
UARTOOOOODODOO0OO0OO0OODDO0000OO0D0O000(SHDN =0)00UARTOOOO
28 28 SHDN |00O00000D0000000D00D00000D0D0D00000D00D00000000000
oono
*000000D00000000000000000DD0000000000000000DDoDD000D0000o0oo
(ADD0OB)I0OD1/80000000000000000000O00O0000O0ODOO0O
oodoooogno
TRANSMITTING RECEIVING
INPUTS OUTPUTS INPUTS OUTPUTS
X 1 ] o ] 0 0 0 X | =-0.05V X 1
X | <-0.
™ ] 5 ] 5 0 0 0 0.2V X 0
0 1 0 X | =-0.05V X 0
! X ! ! ! 0 0 1 0 X | <-02v X 1
| X | 0 0 1 1 0 0 | X X >-0.05V 1
X 0 X High-Z | High-Z 1 0 0 X X <-0.2V 0
X 1 X Shutdown (High-2) 1 1 0 X X >-0.05V 0
1 1 0 X X <-0.2V 1
Open/
0 0 0 X Shorted X !
Open/
1 0 0 X X Shorted 1
Open/
0 ! 0 X Shorted X 0
Open/
1 ! 0 X X Shorted 0
X X 1 1 X X High-Z
Shutdown
X X 1 0 X X (High-2)
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SPI/MICROWIREL [0 [0 0D 000 [TJUART
O00000000RS-485/RS-42200 0000001

Vop

RECEIVER
OUTPUT

Ul1. gooobpcooood

Vee
DE

500Q
QUTPUT >
UNDER TEST Y
I — >
= S2

03. 0boooooooooooon

u4. oooo/oooooooooo

ooooo
oobooo

3V
DI 15V ‘T 1.5V
0 — tpHL — -—

¢
;

12 Vg

Vo
Voirr 10 90% 90% 10%
_VO 0 0
tR — --— tp —

tskew = | tPLH - tPHL |

DE . 15V K15V
v.2 —»| |tz 5H0N), L iz | |-
Vo NEPEY QUTPUT NORMALLY LOW Vor +0.5V
vz OUTPUT NORMALLY HIGH
0 / 2.3V VoH -0.5V
| < {z5(sHON), tZH iz —| <

us5. gboooood
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MAX3140
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O00000000RS-485/RS-42211 0000001

RO Vo

VoL ﬂ 15 outpur 18V T
WA <t trLy -
VB INPUT

7. oboooooo

3y
RE 15V m
0
—» |~ 1z1(SHON), tzL ttz —» |-
Vee N
RO 1.5V QUTPUT NORMALLY LOW VoL +05V

OUTPUT NORMALLY HIGH

Vou - 0.5V
tHz —% [

RO 15V
7/

> [ {zH(SHDN), tzH

8. tbobooooboboboobobooo

ATE Vi

B
L8] RECEIVER
R QUTPUT
A

go. JooooobooOobooon

HEN

MAX31400 O SPI/QSPI/MICROWIRED O OO OO
UART(MAX3100)0 0 RS-485/RS-4220 00000
(MAX3089)0 1000000000 0ODOOODOUART
UoodguARTOOOO0O0ooooommADODOooon
ooz23ok000oooooooooooosgoong
orFiFOO0OOCOOO0ODOOOOOOO0O00000
goboooooooooooooooooobooooDo

RS-485/RS-4220 000000000000000O
ooooobOooobooobooobo25e00000
oobOoooooooobooooooobooooobao

14

OO0/ 00000oo0ooooooogooooDooo
ob0obOO00oooooObb0ooooobObO0o0ooooORS-
485/RS-4220 0000000000000 DO0ODOO
O0000000000000D0O115kbpst 500kbps
O010MbpsO OO OO OOORS-485/RS-42200
gboobodboobobooboobobuobooooan
O00O000ORS-485/RS-4220 000000000
goooboobooan

UARTO ORS-485/RS-4220 00000000000
obooooocoooboboboooz20bo00000
gooooooouooooooooooooogoo
gogoo+s5vOoogoooobooon
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SPI/MICROWIREL [0 [0 0D 000 [TJUART
O00000000RS-485/RS-42200 0000001

UART sPiIOoooogn

0000000000000000@WARTDOOOOOO MAX31400 SPIO QSPI(CPOL =00 CPHA=0)O O

00000 @P)DOOSPI/MICROWIRED 00000 MICROWIRED U D DODUODDOODOOODODOOOUD
O00000000000o00oooooooooon 0000 @11)0MAX314o00000000/000

(RS-4850IrDA)000O0O0OO0OOOOO0O2000 HOUODOOODOOOOOODUOOODOOOUDING
MAX31400 OO O0DO0OODO0OO0ODOODOOO0OOoooOoo led 0000000000 OOOODbouUTOO1e000O

UARTO O ODOOSPI/MICROWIRED ODOooon UOOOooooooooboooooooodoooon

OO00000000DOOOoOoOooooonnoonn googoooobiINOOOooooobobooooog
200 0000000000D00000VARTOODOO

00U WRITE CONFIGURATIONDO O O O I READ
CONFIGURATIONO O O O MO WRITEDATAD O OO O

A
RXBUFFER [P
. MAX3140 :
e b
! —
1 RO ! 5
A RXP |
9 :
I

RX SHIFT REGISTSER [ Pr | RX _C/ —

I
GND Y
bouT= | BAUD-RATE X2 L :
SPI T 7| GENERATOR |<q— x1 = |
SCLK| INTERFACE !

TXP

INTERRUPT
LOGIC

RO

A *Aq_‘

— I
0™ DI —o./ P 7
DIN-D] SAL !
DE |
~Te B |
L

NOTE: SWITCH POSITIONS INDICATE H/F = GND

010. Joooboobooobobo

ON ZNSB] 14 [ 13 [ 12 [ J10] o8 J7]6]5 4]3]2] 1By
DOUT ZNB] 14 [ 18 [ 2 [ w098 7654321 8
s [
SCLK COMPATIBLE
(CPOL=0, CPHA=0) WITH MAX3140
SCLK
(CPOL=0, CPHA=1)
sok LT LT LML LML LML L L L L vorcomeariie
(CPOL=1, CPHA=0) WITH MAX3140
sek L MMy
(CPOL=1,CPHA=1)

011. O0OO0O0OOoOocCcpoLOOCPHAO OO
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O00000000RS-485/RS-42211 0000001

O [ READ DATADO OO D M O 0O)ODIN(MOSHO O
SClKOOOOOOO0OO0O000D0O0O00D0DDOUT(MISO)
goscLkigooooboopuPhOOODOOOO
pouTOoOOoOoOoOO@OO15)0Ccso000nona
gooboobobool4poo0sclkboboooooono
oobooobi1zo0000sPiIO0bOO0OoOoOOOn
gboooooooooboobon

le0000O0OO0O0OO0ODOOOO0OODbOOOObObOODOOn
(le000O0O0OO0OOD)OCSOOOOODOOOOOO
oooooooooo@uooobooobogoooo
oooooobOoOo)yooooobooooboooo

opgoocSoOoUooooUooooooouoocs
00o0000000o00ol1e00000O0O0Oooon
000000130 0WRITE CONFIGURATIOND O O O
0oooooooooog

0100 WRITE CONFIGURATIONO READ CONFIGU-
RATIONO WRITE DATADO O READ DATAO O O OO
oo UUgo
gbobdobobobobobobobobabg
oooOooobOoooboooo@orR)ooooO
gobobbil4uooobobooooboboooooobooo
ood

! 1 I
I ] less e I [+ IcH—"
= _lcso I r+ oL |

SCLK ! [

I
T
|05 |
el
DIN ' '
1
-HtDv:<—

! |
14— tosH —»: test | -—
I I

- XXX OXKRARKK

[ |
—* logj=— — trR [

pout

X —

012, goooboobooooobobooooobo

s ]

DATA

UPDATED +_

SCLK 1 2 3 4 5 6 7 8

| 1

DIN

| + [ Fen]sion] Tm | Rm [ Pm JRaMi] m | st Jee | L | B3 | B2 ] B | BO|

pouT — Rl Tl oo JoJolo]loJoJofo]Jo]Jo]o]ol]ol]

—

013. sPIODOOCOOOoOo@ooOoO)

PE=0,L=0

ote | starTf oo | o1t | o2 | b3 | o4 | D5 | o6 | o7 |stoP” STOP” IDLE
PE=0,L=1

ibte | starT{ oo | o1t | o2 | s | p4a | D5 | D6 | stop’ stop’ IDLE
PE=1,L=0

te |starT{ po [ ot | o2 | b3 | o4 s | o6 | oz | P |stop Tstop i
PE=1,L=1

ot |START] po | o1 J o2 | b3 | o4 [ s | ooe | pt | ostor'sor' nie

TIME——»

SECOND STOP BIT IS OMITTED IF ST =0.

014, J0O0o0oooooobooo
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SPI/MICROWIREL [0 [0 0D 000 [TJUART

O00000000RS-485/RS-42200 0000001

1. bogooo

BIT

BIT

POR

NAME TYPE STATE DESCRIPTION
BO-B3 write 0000 Baud-Rate Divisor Select Bits. Sets the baud clock’s value (Table 6).
BO-B3 read 0000 Baud-Rate Divisor Select Bits. Reads the 4-bit baud clock value assigned to these registers.
No Clear-to-Send-Input. Records the state of the CTS pin (CTS bit = 0 implies CTS pin = logic
CTS read :
change high).
DOLD7t | write | XXXXXXXX Transmit-Buffer Register. Eight data bits written into the transmit-buffer register. D7t is ignored
when L = 1.
DOr-D7r | read 00000000 Eight data bits read from the receive FIFO or the receive-buffer register. When L = 1, D7r is
always 0.
FEN write 0 FIFO Enable. Enables the receive FIFO when FEN = 0. When FEN = 1, FIFO is disabled.
FEN read 0 FIFO-Enable Readback. FEN's state is read.
IR write 0 Enables the IrDA timing mode when IR = 1.
IR read 0 Reads the value of the IR bit.
L write 0 Bit to set 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 read 0 Reads the value of the L bit.
Transmit-Parity Bit. This bit is treated as an extra bit that is transmitted if PE = 1. In 9-bit net-
Pt write X works, the MAX3140 does not calculate parity. If PE = 0, then this bit (Pt) is ignored in transmit
mode (see the 9-Bit Networks section).
Receive-Parity Bit. This bit is the extra bit received if PE = 1. Therefore, PE = 1 results in 9-bit
Pr read X transmissions (L = 0). If PE = 0O, then Pris set to 0. Pr is stored in the FIFO with the receive
data (see the 9-Bit Networks section).
Parity-Enable Bit. Appends the Pt bit to the transmitted data when PE = 1, and sends the Pt
PE write 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 MAX3140 does not
calculate parity.
PE read Reads the value of the Parity-Enable bit.
PM write Mask for Pr bit. IRQ is asserted if PM = 1 and Pr = 1 (Table 7).
PM read Reads the value of the PM bit (Table 7).
Receive Bit or FIFO Not Empty Flag. R = 1 means new data is available to be read or is being
R read 0 read from the receive register or FIFO. If performing a READ DATA or WRITE DATA operation,
the R bit will clear on the falling edge of SCLK's 16th pulse if no new data is available.
RM write 0 Mask for R bit. IRQ is asserted if RM = 1 and R = 1 (Table 7).
RM read 0 Reads the value of the RM bit (Table 7).
RAM write 0 Mask for RA/FE bit. IRQ is asserted if RAM = 1 and RA/FE = 1 (Table 7).
RAM read 0 Reads the value of the RAM bit (Table 7).
RTS write 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).

Maxim Integrated
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MAX3140

SPI/MICROWIREL [0 [J D00 [TUART
O00000000RS-485/RS-42211 0000001

01. 0000O00@O)

BIT
NAME

BIT
TYPE

POR
STATE

DESCRIPTION

RA/FE

read

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 is 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.

SHDNi write 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, 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).

SHDNo read 0

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 = 1). This tells the processor when it may shut down the RS-485/RS-422 driver. This bit
is also set immediately when the device is shut down through the SHDN pin.

ST write 0

Transmit-Stop Bit. One stop bit will be transmitted when ST = 0. Two stop bits will be transmit-
ted when ST = 1. The receiver only requires one stop bit.

ST read 0

Reads the value of the ST bit.

T read 1 accept another data word.

Transmit-Buffer-Empty Flag. T = 1 means that the transmit buffer is empty and ready to

write 0

&

Transmit-Enable Bit. If TE = 1, then only the RTS pin is updated on CS's rising edge. The con-
tents of RTS, Pt, and DOt-D7t transmit on CS’s rising edge when TE = 0.

write 0 Mask for T Bit. IRQ is asserted if TM = 1 and T = 1 (Table 7).

=
=l

read 0 Reads the value of the TM bit (Table 7).

gbgooodbobooooan
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SPI/MICROWIREL [0 [0 0D 000 [TJUART
O00000000RS-485/RS-42200 0000001

WRITE CONFIGURATIONO O O O WRITE CONFIGURATIONO O OO OOOGOOOOO g
(D150D14 = 101) O OFIFOO O RO TO RA/FEO DOrd D7r0 DOtO D7t
WRITE CONFIGURATIONO OO OO1e000000 PrOOPIOOOOODOODOODODOOODORTSOCTS b

0000000000 0OUVARTOOOOOODODOOOO 000o0ooDoooooooo(Tr=)H)oooooooa
godobooooboooobooooobooooboooo goooocSOOo0oO0ooooU0oooooooo
goooooooooosooooorFOOOOOOO 0000000000o00ooooooooooo(@=0)0 'k
OdooooobDINDOODODOoooobooooooa goboboooboboooobooooboog
000150014010 00000 0 WRITE CONFIGU- WRITE CONFIGURATIONDDDDDDDD(@D °
RATIOND 0D DDOODOOODOODINODDDOOO  sHpNiD IRDSTOPEDLOB30BO) 00000 OOD
00o0ooooODOO0o0O00i13000VARTOOODOOO 00000000000000000000(TMO
0000000000 0OWRITE CONFIGURATIONO O O0o000000oon
O00O0OD0O0O0OUARTOOOOOOONKDADOOOOO

goodooobooooobooooobobuooo400

goooooooooooooooo

EX

0 2. WRITE CONFIGURATIONO D OO OOOOODO (D150D14 = 1001)

BIT 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIN 1 1 FEN | SHDNi | TM | RM | PM | RAM IR ST PE L B3 B2 B1 BO
DOUT R T 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes: bit 7: DIN

bit 15, 14: DIN IR =1, IrDA mode is enabled.

1, 1 = Write Configuration IR =0, IrDA mode is disabled.

bit 13: DIN bit 6: DIN

FEN = 0, FIFO is enabled ST = 1, Transmit two stop bits

FEN= 1, FIFO is disabled ST =0, Transmit one stop bit

bit 12: DIN bit 5: DIN

PE = 1, Parity is enabled for both transmit (state of Pt) and

SHDNi = 1, Enter software shutdown -
receive.

SHDNI = 0, Exit software shutdown
bit 11: DIN

TM = 1, Transmit-buffer-empty interrupt is enabled.

PE = 0, Parity is disabled for both transmit and receive.
bit 4: DIN
L = 1, 7-bit words (8-bit words if PE = 1)

TM = 0, Transmit-buffer-empty interrupt is disabled. L = 0, 8-bit words (9-bit words if PE = 1)

bilo: DIN . . ‘ . . bit 3—0: DIN
El\g;;légata available in the receive register or FIFO interrupt B3-B0 = XXXX Baud-Rate Divisor select bits. See Table 6.

RM = 0, Data available in the receive register or FIFO interrupt bit 15: DOUT

is disabled. R = 1, Data is available to be read from the receive.
bit 9: DIN register or FIFO.
PM = 1, Parity-bit-received interrupt is enabled. R = 0, Receive register and FIFO are empty.
PM = 0, Parity-bit-received interrupt is disabled. bit 14: DOUT
bit 8: DIN T =1, Transmit buffer is empty.
RAM = 1, Receiver-activity (shutdown mode)/Framing-error T =0, Transmit buffer is full.
(normal operation) interrupt is enabled. .
. o . bit 13-0: DOUT
RAM = 0, Receiver-activity (shutdown mode)/Framing-error Zeros

(normal operation) interrupt is disabled.
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MAX3140

SPI/MICROWIREL [0 [J D00 [TUART
O00000000RS-485/RS-42211 0000001

MAX31400 O OO DOUT WRITE CONFIGURATIOND [0 [
oooO0oi1sb0014RrRUOOMHOOOOOOOD140000
gooboboooorogTOODOOoOooooODOOo
gugbbobouodoobbbtul4qguobobooaobooo
gog

OO0OO0OUARTOOOOOOOOODOOOOOCOO
oooooooooooooooooo@oooo
ooooogodzsmsO)ooooooooooooo
U0O000bO000WRITE CONFIGURATIONO O O OO
READ CONFIGURATIONO OO OOOOOODOODOO
goboooboooobooobobooooooon
gbobobuARTODOODOOO0DOOO0OO0bOO000Od
gooooog

READ CONFIGURATIONO D O 0O

(D150D14 =001)

READ CONFIGURATIONO O OO OOO0OO O OUART
gbooooooooobooobooobooooooonn
U00000000READ CONFIGURATIONO OO O
ObOOoo0oOOoobooobINDOODOO0OOooogasono
li400000o000100000000000DINOCOO
oooobil30i0ooooooooooboooboobnb
UARTOOOOOODOOOOOOOODOOOOOOOn
(000000 MmOO0O)oO0300READ CONFIGU-
RATIONO O OODOOODOOOOOO0O0O0O

03. READ CONFIGURATIOND O ODOUOODOOOO(D150D14 =001)

BIT 15 14 13 12 11 10 9

7 6 5 4 3 2 1 0

DIN 0 1 0 0 0 0 0

0 0 0 0 0 0 0 TEST

DOUT R T FEN | SHDNo | T™ RM PM

RAM IR ST PE L B3 B2 B1 BO

Notes:

bit 15: DOUT

R = 1, Data is available to be read from the receive register or
FIFO.

R =0, Receive register and FIFO are empty.

bit 14: DOUT

T =1, Transmit buffer is empty.

T = 0, Transmit buffer is full.

bit 13: DOUT

FEN = 0, FIFO is enabled

FEN = 1, FIFO is disabled

bit 12: DOUT

SHDNo = 1, Software shutdown is enabled.
SHDNo = 0, Software shutdown is disabled.

bit 11: DOUT

TM = 1, Transmit-buffer-empty interrupt is enabled.
TM = 0, Transmit-buffer-empty interrupt is disabled.
bit 10: DOUT

RM = 1, Data available in the receive register or FIFO interrupt
is enabled.

RM = 0, Data available in the receive register or FIFO interrupt
is disabled.

bit 9: DOUT
PM = 1, Parity-bit-received interrupt is enabled.

PM = 0, Parity-bit-received interrupt is disabled.

20

bit 8: DOUT

RAM = 1, Receiver-activity (shutdown mode)/Framing-error
(normal operation) interrupt is enabled.

RAM = 0, Receiver-activity (shutdown mode)/Framing-error
(normal operation) interrupt is disabled.

bit 7: DOUT
IR =1, IrDA mode is enabled.
IR =0, IrDA mode is disabled.
bit 6: DOUT
ST = 1, Transmit two stop bits.
ST = 0, Transmit one stop bit.
bit 5: DOUT

PE = 1, Parity is enabled for both transmit (state of Pt) and
receive.

PE = 0, Parity is disabled for both transmit and receive.
bit 4: DOUT

L =1, 7-bit words (8-bit words if PE = 1)

L = 0, 8-bit words (9-bit words if PE = 1)

bit 3-0: DOUT

B3-B0 = XXXX Baud-Rate Divisor select bits. See Table 6.

bit 15, 14: DIN

0, 1 = Read Configuration

bit 13-1: DIN

Zeros

bit 0: DIN

If TEST = 1 and CS = 0, then RTS = 16xBaudCLK
TEST = 0, Disables TEST mode.
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SPI/MICROWIREL [0 [0 0D 000 [TJUART
O00000000RS-485/RS-42200 0000001

gooobooo

READ CONFIGURATIONO O OO ODINOOODOO
oooo0l100000000000000D0D0OD
000000000 ooOcCS=o00000RTSOOO
000000160 000000000000O0CSOOO
00000000000 0ooOTXooooooooo3
0 O READ CONFIGURATIONDO 0D O OOOOOOO
oooogn

WRITE DATAO 0 00O (D150D14 = 100)

WRITEDATAD DO OODODOOOO0ODODOOTXOO
ooOoooO0boORXoooOo@Oooooooboobo
OOORXFIFOO)OOOOODOOOOODOOOODO
Ooo0o0Oo00ooO0O0OO00O0DINODDOUTOWRITE
DATAODODODOODODODODODOODODINDOODOUTO O
WRITEDATAU O O ODOOO01301100000000
U0O000O0ODINOWRITEDATADOOOOODOOOO
0000000000 0D0DOUTHWRITE DATAO OO
ORXFIFOODOOOOOOOOOobOOoOoboooDa

UOWRITEDATAUDOOOOOODOOODODOOD
00D0000000RTSDOOO0O0O0DOODOOOOOODO
TEDOOODODOODOODODODOWRITE DATA
oooOooocobooboooboooonoscLKko
le00 0000000000000 0OO0OO0OOROOO
gbooboaodan

READ DATAO O OO (D150 D14 = 00 0)

READ DATAU O O OOODOODODOOODOORXFIFO
obOoooboobooooboooboboobooboooooo
OOOO0OO0ODINOODOO150014000000000
OO0D00ODINOREAD DATADOOOOODO13000
obb0o0oo0bO0O0O050READ DATAOOD OO
oobooooooOoooboooobooooboooan
D00D0DO0ORODOODOODIRQUOODOODOD
READ DATAUUOOOOOOOOOOObO4OOoouan
SClKO 1600000l oooooo
ROODOOOOOOOOOO

04. WRITE DATAUOOUODODOODOOO(D150D14 = 100)

BIT 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIN 1 0 0 0 TE RTS Pt D7t Deét D5t D4t D3t D2t D1t Dot
DOUT R T 0 0 0 RA/FE | CTS Pr D7r | Dér | D5r | D4r | D3r | D2r | Dir DOor
Notes: bit 15: DOUT
5, 14: DIN R = 1, Data is available to be read from the receive register or
1, 0 = Write Data FIFO.
. R =0, Receive register and FIFO are empty.
bit 13-11: DIN
bit 14: DOUT
Zeros
) T =1, Transmit buffer is empty.
bit 10: DIN

TE = 1, Disables transmit, and only RTS will be updated.
TE = 0, Enables transmit.

bit 9: DIN

RTS = 1, Configures RTS = 0 (Logic Low).

RTS = 0, Configures RTS = 1 (Logic High).

bit 8: DIN

Pt = 1, Transmit parity bit is high. If PE = 1, a high parity bit will
be transmitted. If PE = O, then no parity bit will be transmitted.

Pt = 0, Transmit parity bit is low. If PE = 1, a low parity bit will be
transmitted. If PE = 0, then no parity bit will be transmitted.

bit 7-0: DIN
D7t-DO0t = Transmitting Data bits. D7t is ignored when L = 1.

Maxim Integrated

T =0, Transmit buffer is full.
bit 13-11: DOUT

Zeros

bit 10: DOUT

RA/FE = Receive-activity (UART shutdown)/Framing-error
(normal operation) bit.

bit 9: DOUT

CTS = CTS input state. If CTS = 0, then CTS = 1 and vice versa.
bit 8: DOUT

Pr = Received parity bit. This is only valid if PE = 1.

bit 7-0: DOUT

D7t-DO0t = Received Data bits. D7r =0 for L = 1.
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MAX3140

SPI/MICROWIREL [0 [J D00 [TUART
O00000000RS-485/RS-42211 0000001

5. READ DATAD O UODOOOOOOO(MD150D14 =000)

BIT 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DOUT R T 0 0 0 RA/FE | CTS Pr D7r | Dér | D5r | D4r | D3r | D2r | Dir DOr
Notes: bit 13-11: DOUT
bit 15, 14: DIN Zeros
0, 0 = Read Data bit 10: DOUT
bit 13-0: DIN RA/FE = Receive-activity (UART shutdown)/Framing-error
(normal operation) bit
Zeros
bit 9: DOUT
bit 15: DOUT

R = 1, Data is available to be read from the receive register or
FIFO.

R = 0, Receive register and FIFO are empty.

bit 14: DOUT
T =1, Transmit buffer is empty.
T =0, Transmit buffer is full.

gbogbooood
obooboooboooboobooboobobooDn
obOoboOobO0bDOobOO0D00000WRITE CONFIGU-
RATIONOOOOOOOOBOOB3ODOOOOOOO
(BRD)OUOODUOOODOOOOOOX1ODODOOOOODO
oo0ooboob0o0oooobn01.8432MHzO0O
3.6864MHzO 0D 00O 0OO0OOODOODOX1IO000O0
00000045%055% 0000000000000
goboedbuooboobooboobbOooDbo
1.8432MHz00 3.6864MHzO0 0O O 0OOOOOONO
gooooooooobobooboooboboboooo
oobooobiegnoOon

ooboooooooaoo

READ DATAO OWRITEDATAD O OOOODOOOOO
000RQDOODOO0OODDOO@OOOOODOO0Oa
oooooooooopooooo)yoyooooo
obOoooobooboooboilsooooocoooon
gbooboobgobooobobgoobooboobooon

MAX31400IRQUOODOOOOOO200000000
ooogd

giliboobooobooomooooooooooon

WRITE CONFIGURATIONO OO OOOOOOoOOODOO
le0000000MAX31400DINODOODOODOODOO
O01e00000000MAX314009,600bpsO
giobobO0oooobOooobobboilobooooonoo
1.8432MHzO0 000000000 0DOO0OO

000001100100000001010
HEX C80A

22

CTS = CTS input state. If CTS = 0, then CTS = 1 and vice versa.

bit 8: DOUT

Pr = Received parity bit. This is only valid if PE = 1.

bit 7-0: DOUT

D7t-D0t = Received Data bits. D7r =0 for L = 1.

oe. ygoooooo:*

BAUD BAUD
BAUD DIVISION RATE RATE
B3 B2 Bl BO RATIO (fosc = (fosc =
1.8432MHz) | 3.6864MHz)

o 0 0 o~ 1 115.2k** 230.4k**
O 0 0 1 2 57.6k 115.2k
o 0 1 0 4 28.8k 57.6k
o o0 1 1 8 14.4k 28.8k
0 1 0 O 16 7200 14.4k
0 1 0 1 32 3600 7200
0 1 1 0 64 1800 3600
0 11 1 128 900 1800
1 0O 0 O 3 38.4k 76.8k
1 0O 0 1 6 19.2k 38.4k
1 0O 1 0 12 9600 19.2k
1 o 1 1 24 4800 9600
1 1 0 O 48 2400 4800
1 1 0 1 96 1200 2400
1 1 1 0 192 600 1200
1 11 1 384 300 600

*Standard baud rates shown in bold

**Default baud rate
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SPI/MICROWIREL [0 [0 0D 000 [TJUART
O00000000RS-485/RS-42200 0000001

7. bogobbooobb —=0000oo

BIT MASK MEANING
NAME BIT WHEN SET DESCRIPTION
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
Pr BV Received parity bit = 1 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 read by a READ DATA operation.

The R bit is set when new data is available to be read or when data is being read
R RM Data available from the receive register/FIFO. FIFO is cleared when all data has been read. An
interrupt is asserted as longas R =1 and RM = 1.

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

Transition on RX when shutdown. RA is cleared when the MAX3140 exits shutdown. IRQ is asserted

RAFE T in shutdown: framing when RA is set and RAM = 1.
error when not in FE is determined solely by the currently received data, and is not stored in FIFO.
shutdown 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.
The Tﬂis set when the transmit buffer is ready to accept data. IRQ is asserted
L Transmit buffer is low if TM = 1 and the transmit buffer becomes empty. This source is cleared on
T ™ empty the rising edge of SCLK's 16th pulse when using a READ DATA or WRITE DATA
operation. Although the interrupt is cleared, poll T to determine transmit-buffer
status.
Q SH— NEW DATA AVAILABLE
RI— DATAREAD
( —— RM_MASK
Q St— TRANSMIT BUFFER EMPTY
—C RI— DATAREAD
= —— TM MASK
St— PE=1AND RECEIVED PARITY BIT =1
/~ Q
N Ri— PE =0 0RRECEIVED PARITY BIT=0
N — P mask
p— / —— TRANSITION ON RX
= — SHUTDOWN
L— RAM MASK
- FRAMING ERROR
—CO— SHUTDOWN

—— RAM MASK

0i15. Dooooooooboobooboooboooooooooog
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MAX3140

SPI/MICROWIREL [0 [J D00 [TUART
O00000000RS-485/RS-42211 0000001

gz0000o00ooo@Uuooooooo)ymooo
ooooooooo

WRITE CONFIGURATIONO D OO OO0nDOoooOOooOd
le0000000MAX31400DINODOOOODOODOO
O01e0000000O00O0MAX314009,600bpsO
sgioboboooooboooboboiaoooooooo
1.8432MHzO 000000000 OOOOOCOO

000001100010000001010
HEX C40A

0O FIFO

MAX31400 UARTOODODOOOOOODOOOOO
FIFODOOOOOoOODOOOooooobooboooooobo
ooooooooooboooOoOOOOFrIFOODODOO
gsiodoboooooooooboooboOouobbOon
UARTOOOOOOOOOOOOO0OoooorrFOODOOO
goboooooboooboooooborrFOOOOODO
ooobDOo0oOorFOOOOOOO0ODOODODOWRITE
CONFIGURATIONO O OO0 D000 OOOFEND DO
gooboboooobobboorRrFOODOOOoOoOOOO
uogbboobobooobbooobbooobobogann
READ CONFIGURATIONO O OOFENO OO OO O
gbooboood

UARTO OOOOOOO
000000000000000000000000
00000000 (leesHpN UART <1MA)D UARTO
00000000000002000000000000
0000000 (SHDNIOOO =1)0000000
0000000000 (SHDN=0O0O00O00)000
000000000000000000000000
00000000000000000000000
0000000000 (SHDNIODDOD1000000
0D00000000)000000000000000
0000000000000000000000000
0D0000O00O0O0O0OVUARTO(OOODOOOOO0O
0000000)I0000000000SHDNoO OO
00000000000000000O0@C)OSHDNo
00000000000000000000000
00000000000 O000RS-4850000000
000000000000

00000000 000FIFOORORA/FED DOrO D7r00
PrOOPIODOODDOOODOOTOODOOOODOOO
O000SHDNo=10000 0000000000000
(RMO TMO PMO RAMO IRO STO PEC LO BOO 30 O
RTS)DODODOODOOOOOOCTSOOOOOOOOO
O0OORADOODOODOODOODOOOODOODOO
O0DDDORXOODDODDOOOODODDOOOOODOO
O0OO00DO0OOUARTOOOOOODOOODOOOOOOO
0ooooooooo

SHONO O Ooogoooooooooooooooooo
(SHDNi=0) DD OOODoOoOoocSoooooooo
ooboooobooooOooobOooboooboooobobooDn
gobooob25msb 00D ddWwWRITE CONFIGURA-

24

ToNODOODOOoOOoooboobDoooooooboooooboo
goboooooRrTsoOocCcTsooOoOoooooOoon
gooooooooooooooooooooooo
gbooo2z2smsC000000OOooOoOooooOonon
gbobooboooobooooooooooooooooo

RS-485/Rs-4220 00000

0ORS-485/Rs-4220 0000000000000
O000000DO0ODORS-485/RS-4220 0000
gbooobooooobobobooboilobdMAX3140
gooooo0oo00obo0oobO0o0oob00bOORrRS-485/
RS-4220000000000000000000O
gbooooooobooboboooocooboobooonoo
gobooooobooobooboboooooboooon
oboobooobooooboooooboooon

gooooboobooobobooboo

MAX31400 O OOOoOoOooOoOooOoooooooon
goboooooboooboobobooooboooon
0000000H/FOODO0D0D0OO0O0O0O0OOOOOOOO
g@ooooooo)yoooboeNDOODOOOOO
gboboogobboooobooooboooboooobo
ggouuuoouoooooooooooooooo
gobooooooooboooboyodozooooo
goAlOBOOOOODODOOOOOOOOOOOOO
goooooobooobOooooboooobnoon
gbooobAdOBODODOOOOODO

gooooooooon

MAX31400O00O0O0OOO0O0ooooooooooo
gboobodboboobooobodobobooooooan
gboooooooooooooooooooooonoo
goooouoooooooooooooooooon
gooooooo-somvO-200mvOOO0O0OOOO
gt dgUgoo
(A-B)O-5o0mvO00oogoRroOOOOOOOOOO
UOO0OA-BO-200mvOOO0O0OOOROODOOOOOO
gobboooobbooooboobboobobooooboo
obO0ooobooooboooboooooboooon
goooovOoOoDoooOMAX314000OOOooooOo
oooooooooooboooboooooo@o
ooooooosomvyDOODOODOODOOOOO
ooboo-somvO-200mvO0 00000000000
EIA/TIA-4850 00 +x200mv0 00000000

0000000000000
MAX31400 0 000000000000000000
00000000000000000000000
00000002500ns0750ns00025ns0000
0000000000000000115kbpsd 500kbps(]
0010Mbps0 000000 D0O0O0OOOOOOOO
000000000000000000000SRLO
30000 (VecOOOOGNDOOOOOOD)OOOO
00000000000115kbps000000000
000000000000000000000000
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SPI/MICROWIREL [0 [0 0D 000 [TJUART
O00000000RS-485/RS-42200 0000001

O00000oOoosRLOOOO0OODODODDODO500kbps
ooobooOooosRLOOOOO0O0OVecOOODODO
gobOO0d1omMbpsODOODOOOODOOSRLOOOO
gboobOoeNDOODOOODOOOOosSRLOOOO
boboooooooooooooooogooog

gbooobodboobooooa

MAX3140(115kbps0 0 500kbpsD 0 0)0 0000
00000000000 00000000000000
000000000000000000000000/
000000000000000000000000
000000000000 000000000000
0000020%000000

gooobooon

oobooooooooobOoobOooboooobobooDn
goodogooooMAX3l4ooogoooooogo
obooooooboboobooboooob20000
oboooooboooboooboTXPOORXPOOODO
gboboooboboboboobooboboooboooon
ooobo@ooboooo)yoboooooooo
googooTXpOOOoOOooOoOoOoOOvVecOODOO
dddddddduoddoooooorXpoooo
obOVecOOOODOOORXPOOOODOOOODOO
gbgoobodbobooobobooobooboboon

gooooogboood

gobboobobooboboooboon

MAX31400 O OOOOO0OO0OOOOOOOO0O0OO00O0
oooooboooooobooobOooobooooooDo
000001.8432MHzOO03.6864MHzO O 0O00O0O
gboobooobobors43zvHzOOgooogonog
ooooooooooboooobO0oOon3.6864MHzO
goboooboooooboooboboooobooon
oooboooon

oobooobooooOooobOoobOoobooobooonDn
ooooboboooboboooooQbuoboobooooo
obobooooooooobOoobooboooobooonDn

U8. duduuuuouoggag

gotddddododoodoooooooooougo
ooboooboboobobooboooooobooooooon
oo UUgo
gbboooboooobobooooboooboogoaoo
oobobooobooobobodlwbhooobooooo
gbobobooobooboboboooboobobobg
obobooOoobooboobooboobooson
gbooboooboboboobobooooboboon

MAX31400 0O OOOOOOOOOOOOOOOO00OO
gboobobobobobobobobobobo
dtddddddddddddodddouduouaa
obobO0ooooobooooobbooooooXioo
O000o0O0Ove20 0000000000000 0O0
Ob000ooo0ob0ooXx200oo0obooooboogx20X1
goooooooooooooooooo@uooo
goO)yooooisomoooooooooooooo
gobooobbooooooooooooooooooon
ObOoobO0ooboooooOoxXxioxa2oooooooo
oobooboooboobobocicczooooooooono
gboobooboobooboobuoidllpkd
1.8432MHzO0 0000000 O0O0OOOOOOOOO
goobboboooobb2z2zprO0b000gooboooo
idtddddddddddododououoouuuuguda
oobooooobOooooooooooobooon
ooboobooooo.o3xwbooooooooogon

ooboobobooobooooooooooooooon
gbobobooobooboboboooboboboba
ooooooXxiooxXxzooooooooooooooo
gt oUugo
ddddddddddddoodouoouuu4udaua
uboboooooobooeMiobOobOobooxXxaoooo
dddddddddddoooooouooougo
0O00MAX31400X1O0O0OOOOoOocCcMmosooonOo
O000doooooooooooooooggdyVee/2
obOoooobobooobDoobooooooXx20o00O
gobboogooogTrtobooeMostiognonood
obOobooobobionFOOOOD0OX1O0ACOODO
obooboobobooboobooobobooobooon
oooOoODbOO00ooooooboobbo2v00O0000oon

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 .
. 1.8432 47 Murata North America CSA1.84MG (800) 831-9172
Ceramic Resonator
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 Ceramic 3.6864 None AVX/Kyocera PBRC-3.68B (803) 448-9411
Resonator (integral)
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MAX3140

SPI/MICROWIREL [0 [J D00 [TUART
O00000000RS-485/RS-42211 0000001

onnoooboo

MAX31400OO9O O OoOOoOoOoOoOooooobooobon
gboboooboboboboobooboboobooo
gobooooboooooobOooobOooboooboooDn
gobboooobbooobbooobbodMAX3140
ygodououoouououuuouougoooaoooo
gobobobobobobooooooooooo
ygodououooououououooouooooooooo
uobooobooobobooooboooobooooon
ugbobobobobobobobobobooooon
gobooooooooboobooobooooooogoon

oubnuboboOooOMAX314o0080000O0noonOonO
ooboobooooooboobooboooboobooDn
gddodooooouoooooouoouoouoogga
gbooooooboooboooboMAX314o000000O
ygodoooooouoooooooooooooo
gooooOoOboooooooooooboboboooooon
oooooouoooooooogogdMAX3140
gobooooboooooobOooobOooboooboooDn
goodoooooouoooooooooooooo
ygodououoouououuuouougoooaoooo
goboooboobooobboooboooboboooobo
gboboboboboobobooboboooooo
uobooooboboooboooooobooooobao
gbgooodboobooooa

oooOo/o00000000000O00DO0OD0OD0OO
obooooobooobOorrFOODOOOOOOOOODO
gboooboogoborFrFOObOO0OOoOoOOobooooon
cooo/UuDbDbcOf00boo0ooooooooooono
FIFOOOOOOOOOOOOOOOOOOOODOOn
oo0ooooDobooob0OobDuUARTODOOOOOODO
ooooooooon

TART

NORMAL UART

X | |1|0|1|D 0|1 1|0|
IrDA

I I 1 I T

IrDA

v L nnn-

NORMAL
RX

—| STOP

S

o

11op1j0 o1 1j0]1

la
1©

=
[R%}

1
1
| 4—— DATABITS —

“START

l¢————— UART FRAME ————

0i16. irDAODOOODODO
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SIR IrDAO O O

MAX31400 rDAOOOOOOOODOOODOIDASIR
ooboooooobooooooobooooboboooo
ooboooboooooobooooooon

IDADOOODODOOODODOOOODOOO3/16
(115,20000001.61ps) 0000000 (0 16)0
00000000000000000000(@X00 =
O0000O0ORXOO =000000)0
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char is an 8 bit character. int is a 16 bit unsigned integer.
& is the bitwise Boolean AND operator. | is the bitwise Boolean OR operator.

/* High level interface routine to put a character to the MAX3140. */
PutChar (charc)
{
EnQueue ( txqueue, ¢ );
/* enable the transmit-buffer-empty interrupt */
config = config | 0x0800; /* set the TM bit */
config = config | 0xCO000; /* set bits 15 and 14 */
MAX3140 ( config );
} R

/* High level interface routine to get a character from the MAX3140.
** Wait for a character to be received, if necessary.
*
/

char GetChar ()
{

while ( IsQueueEmpty ( rxqueue ) )

/* wait for data to be received */ ;

return DeQueue ( rxqueue );

;

/* Configure the MAX3140 with the specified baud rate. */
ConfigureMAX3140 ( int baud_rate_index )

{
baud_rate_index = baud_rate_index & 0xX000F; /* restrict to a 4 bit field */
config = 0xC400 + baud_rate_index; /* enable received data interrupt */
MAX3140 ( config ),

¥
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/* private variable that stores the configuration settings for the MAX3140 */
int config;

/* Low level communication routine between the computer and the MAX3140.

** This is a PRIVATE routine to be used only within the driver software.

*

int MAX3140 ( int mosi )

{
int miso;
/* this is interface-specific.
** Transmit 16 bits of master-out, slave-in data, MSB first,
** while simultaneously receiving 16 bits of master-in, slave-out data.
** If and SPI hardware interface is available, use (CPOL=0,CPHA=0) mode.
** Lacking specialized hardware, just set and clear I/O bits to generate
** the waveform in figues 1 and 4 in the MAX3140 data sheet.
*/
return miso; /* return 16 bits of master-in, slave-out data, MSB first */

}

/* This driver needs a txqueue transmit-data queue and a rxqueue receive-data queue.
** These can be ring buffers or any other kind of first-in, first-out data queue.

*/

EnQueue ( queue , char )

char DeQueue ( queue )

true/false IsQueueEmpty ( queue )

Maxim Integrated 33
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/* Interrupt service routine called when the MAX3140's INT pin falls to a low level.
** This is a PRIVATE routine to be used only within the driver software.

*/
ServiceMAX3140int ()
{

int rxdata;

int txdata;

charc;

/* issue a READ DATA command to discover the cause of the interrupt */
rxdata = MAX3140 (0 );

if ( rxdata & 0x8000 ) /*the Rbit=1%*

{
¢ = rxdata & 0x00FF; /* get the received character data */
EnQueue ( rxqueue, ¢ );

3
if (rxdata & 0x4000)  /*the Thit=1"*/

if ( IsQueueEmpty ( txqueue ) )

{
/* mask the transmit-buffer-empty interrupt */
config = config & ~ 0x0800; /* clear the TM bit */
config = config | 0xC000; /* set bits 15 and 14 */
MAX3140 ( config );

}

else /* transmit some data */

{
/* issue a WRITE DATA command */
txdata = DeQueue ( txqueue );
¢ = txdata & 0xO00FF; /* get the transmit character */
MAX3140 ( 0x8000 | ¢ );

}

}
} /* end of ServiceMAX3140int */
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