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ABSTRACT
The long distances controlling machine , which is normally called Remote Control. At
present the wireless remote control involves in our everyday life to control any components, which is
quite fast and convenient. Basically Remote Control uses the principle of The Infrared Transmission
which we apply the process in sending and receiving the code to access the database information.
The remote control transmission process, when transmitting, the receiver decodes the signal,
then sends data to Microcontroller 89C2051 in order to interface to RS ~-232 standard commuhication
and communication protocal, By used program Visual Basic design this program to access a database
unit for detecting the received signal whether it will match any defined codes. In addition

Microcontroller MAX7219 displays the code on 7 — segment to show the data.
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Fried Rice with Pork
Fried Rice with Seafood

Noodle

Tuna Sandwich
Egg Sandwich
Onion Soup
Chicken Soup
Pasta

Pizza

Lemon Pork
Toast Pork
Toast Chicken
Fish Grill
Seafood Salad
Chicken Salad
Hamberger

Orange Juice

‘Lemon Juice

Coke

Icecream

7191
30.00
30.00
30.00
20.00
20.00
20.00
20.00
20.00
20.00
30.00
30.00
30.00
30.00
20.00
30.00
30.00
10.00
10.00
10.00
20.00
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Option Explicit

Private mdb As Database

Private mrs, mrs1 As Recordset

Private Sub cmdQuit_Click()
End

End Sub

Private Sub cmdTotal Click()

On Error GoTo ProcError

Dim str As String

Dim test As Boolean

str ="{Order.TableID} =" & Text4.Text & "' "
str =str & " and {Order.Check} =" & False
crptReceipt.SelectionFormula = str

crptReceipt.Action = 1

If mrs.RecordCount > 0 Then
mrs.MoveFirst
Do Until mrs.EOF
If mrs![Tableld] = Text4.Text Then
mrs.Edit
mrs![Check] = True
mrs.Update
End If
mrs.MoveNext
Loop
End If
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Listl.Clear

Set mrs] = mdb.OpenRecordset("view!", dbOpenDynaset, dbSeeChanges)

If mrs1.RecordCount > O Then
mrs]1.MoveFirst
Do Until mrs1.EOF
If mrs1![Check] = False Then
Listl.Addltem " " & mrs1![Tableld] & " T "&
mrs1![OrderName] & " : " & mrs1![Quantity]
End If
mrs1.MoveNext
Loop
End If

ProcExit:
Exit Sub
ProcError:
MsgBox Err.Number & vbCrLf & Err.Description
Resume ProcExit
End Sub

Private Sub Form_Load()

Timerl.Enabled = True

MSComm]1.PortOpen = True

On Error GoTo ProcError

Dim strDBName As String
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strDBName = "¢:/My Documents/tom.mdb"

Set mdb = DBEngine.Workspaces(0).OpenDatabase(strDBName)

Set mrs = mdb.OpenRecordsét("Order", dbOpenDynaset, dbSeeChanges)

Set mrs1 = mdb.OpenRecordset("view1", dbOpenDynaset, dbSeeChanges)

If mrs1.RecordCount > 0 Then
mrsl.MoveFirst
Do Until mrs1.EOF
If mrs1![Check] = False Then
Listl.AddItem " " & mrs1![Tableld] & "
mrs1![OrderName] & " : " & mrsl ![Quantity]
End If
mrs1.MoveNext
Loop
End If

ProcExit:
Exit Sub

ProcError:
MsgBox Err.Number & vbCrLf & Err.Description
Resume ProcExit

End Sub

Private Sub Timerl_Timer()
Dima, T, O, Q, x, y As String
Timerl.Enabled = False
a=MSCommI.Input

x =Mid$(a, 1, 1)

y =Mid$(a, 8, 1)

Ifx=">" And y = "<" Then

P&
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T =Mid$(a, 2, 2)

O =Mid$(a, 4, 2)

Q =Mid$(a, 6, 2)

If Datal.Enabled Then
Datal.Recordset. AddNew
Datal.Recordset! Tableld = Val(T)
Datal.Recordset!OrderID = Val(Q)
Datal.Recordset!Quantity = Val(Q)
Datal .Record‘set.Update
Datal.Refresh

Listl.Clear

Set mrs1 = mdb.OpenRecordset("view1", dbOpenDynaset, dbSeeChanges)

If mrs1.RecordCount > 0 Then
mrsl .Movef irst
Do Until mrs1.EQOF
If mrs1![Check] = False Then -
Listl.AddItem " " & mrs1![Tableld} & "
mrs!![OrderName]} & " : " & mrs1![Quantity]
End If
mrsl.MoveNext
Loop
End If
End If
End If
Timerl.Enabled = True
End Sub
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DSP_BUFF
STORE
DATA
LOAD
CLOCK
WAITBITI
WAITBIT2
WAITBIT3
LOOPBITI
LOOPBIT?2
LOOPBIT3

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

40H
60H
P3.7
P3.4
P3.5
39H
38H
37H
36H
35H
34H

it I T E YT TYT T 3
2

;*START PROGRAM

*

SEEREE RN KRR RERER R KRR kR
’

START:

LINE:

ORG
CLR
CLR
SETB
MOV
CALL
MOV
CALL
MOV
MOV
MOV
MOV

0000H
LOAD
CLOCK
DATA
P1,#0FFH
SETMAX
R4,#00H
INT_DSP
R2,#20
RO#DSP_BUFF
AH#OFH
@RO,A



INC
DINZ

skkkkkkkkkkkokkokkokkokkkkokk
3

;*MAIN PROGRAM *

= 3 3 3 ok ok ok ok ok 3 ok ok ok ok ok ok ok ok ok ok kok ok ok
b

STANDBY: INB

CALL
MAIN: MOV
MOV

MOV
CK_ORDER: CJNE
CALL
MOV
INZ
IMP
GO_STDB:  CALL
IMP
CK_DELETE: MOV
CINE
CALL
IMP
MAIN3: NOP
CK_DATA: MOV
CINE

CALL

RO
R2,LINE

PL7,%
XALL
APl
A#OFH
R1,A

ARIL
A#00001111B,CK_DELETE
CHECK6

AR7

GO_STDB

ORDER

- DSP_ORDER

STANDBY

ARI1

A #00000000B,MAIN3
DEL_ERROR
DELETE

AR4
AHO6H,CK_IT
DSP_ORDER



CK_IT:
KEEP:

SHOW:

JMP
IC
MOV
MOV

MOV
MOV
DEC

MOV

MOV
MOV
ADD
MOV
MOV
DEC
MOV
MOV
INC
CALL
IMP

« 3% 3% 3 2k 2 3 e 3k 3 ko o ok ok ok ok ok ok ok ook e skok
’

;*SUB PROGRAM

*

ckkkckkkEkRk Rk kkkk Rk Rk kkkkk
’

ORDER:

MOV
MOV.
MOV
MOV

STANDBY
KEEP
RO,#STORE
ARO

AR4

RO,A

ARI1

A

@RO,A

RO,#DSP_BUFF
ARO

AR4

RO,A

ARI

A

@RO,A
P1,40FFH

R4
DSP_ORDER
STANDBY

SCON,#50H
TMOD,#20H
TH1,#0FDH
TR1
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TRANSF:

SAYORDERI:

MOV
DINZ
MOV
MOV
MOV
MOV
MOV
MOV

CLR
MOV
ORL
MOV
JNB
CLR
INC
DINZ
MOV
MOV

CLR
CALL
MOV
CALL
MOV
CALL
DINZ
MOV
CALL
CALL

RO45

RO,$

RS, #00H
AR4

R5,A
RO,#STORE
AH3EH
SBUF,A

TL$

TI

A,@RO
A#00110000B
SBUF,A

TL$

TI

RO
R5,TRANSF
A#3CH
SBUF,A

TL$

TI

CLEAR
P1,#0FFH
SAY_ORDER
R7,#2

WAIT
R7,SAYORDER1
DPTR,#09FFH
SHIFT

XALL

;SEND DATA TO COMPUTER



CHECK®é:

NOTE6:

CLEAR:

CLEARI:

CLEAR2:

JMP

MOV
CINE
MOV

MOV
RET
MOV
MOV
MOV
MOV
MOV
INC
DINZ
MOV
MOV
MOV
INC
DINZ

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
CLR

START

AR4
A,#00000110B,NOT6
R7,#00H

R7,#00H

AR4
R5,A
RO,#STORE
A#00H

@RO,A

RO

R4,CLEAR1
RO,#DSP_BUFF
A#OFH

@RO,A

RO

R5,CLEAR2

A#OOH
RO,A
RLA
R2,A
R3,A
R4,A
R5,A
R6,A
R7,A
SBUF



DSP_ORDER:

DSP2:

SETMAX:

SHIFT:

CLR
CLR
RET
MOV
MOV
MOV
MOV
MOV
MOV
CALL
INC
INC
DINZ
RET
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
RET
MOV
MOV
CLR
CLR
SETB

R2,46

R6,#01H
RO#DSP_BUFF
A,@RO
DPH,R6

DPL,A

SHIFT

RO

R6

R5,DSP2

DPTR,#0A04H
SHIFT
DPTR,#0BOSH
SHIFT
DPTR,#09FFH
SHIFT
DPTR,#0CO1H
SHIFT
DPTR,#0F00H
SHIFT

R5,4#8
A,DPH
cY
CLOCK
LOAD



SHIFT1:

SHIFT2:

DELETE:

RLC
MOV
SETB
NOP
CLR
DINZ
MOV
MOV
CLR
RLC
MOV
SETB
NOP
CLR
DINZ
CLR
NOP
SETB

MOV
MOV
MOV
MOV
ADD
MOV
MOV
MOV
MOV
ADD
DEC

A
DATA,C
CLOCK

CLOCK
R5,SHIFT1
R5#8
A,DPL

cY

A
DATA,C
CLOCK

CLOCK
R5,SHIFT2
LOAD

LOAD

A,R4
R5,A
RO#STORE
ARO

AR4

RO,A
@RO,400H
RO#DSP_BUFF
A,RO

AR4

A
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WAIT:

WAITI:

LONGWAIT:

LwWIl: -

XALL:

SAY_ORDER:

MOV
MOV
DEC
CALL
CALL
IMP
MOV
MOV
MOV
DINZ
DINZ
DINZ
RET
MOV
MOV
DINZ
DINZ

MOV
MOV
INC
MOV
MOV
CALL
DINZ
CALL
RET
NOP
MOV
CALL

RO,A
@R0,#00001111B
R4

WAIT
DSP_ORDER
STANDBY
WAITBIT1#5
WAITBIT2,45
WAITBIT3 #5
WAITBIT2,$
WAITBIT3,WAITI
WAITBITI,WAITI

WAITBITL,#100
WAITBIT2,#100
WAITBIT1,$
WAITTBIT2,LW1

LOOPBIT1,#6
LOOPBIT2,#00H
LOOPBIT2
DPH,LOOPBIT2
DPL,#0FH
SHIFT
LOOPBITL, XXX
WAIT

DPTR,#0900H
SHIFT
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DEL_ERROR:

SAYERRORI:

SAY_ERROR:

MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL

NOP
MOV
INZ
CALL
MOV
CALL
DINZ
MOV
CALL
CALL
JMP
MOV
CALL
MOV
CALL
MOV
CALL

DPTR,#017EH
SHIFT
DPTR,#0246H
SHIFT
DPTR,#033DH
SHIFT
DPTR,#044FH
SHIFT
DPTR,#0546H
SHIFT
DPTR,#0600H
SHIFT

AR4
HOME
SAY_ERROR
R7,#2

WAIT
R7,SAYERROR |
DPTR,#09FFH
SHIFT
DSP_ORDER
STANDBY
DPTR #0900H
SHIFT
DPTR,#014FH
SHIFT
DPTR,#0246H
SHIFT
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HOME:
INT_DSP:

MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
RET
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
CALL
RET
END

DPTR,#0346H
SHIFT
DPTR,#047EH
SHIFT
DPTR,#0546H
SHIFT
DPTR,#0600H
SHIFT

DPH,#01H
DPL.#0CH
SHIFT

DPH,#02H
DPL,#0BH
SHIFT

DPH,#03H
DPL,#0DH
SHIFT

DPH,#04H

* DPL,#0DH

SHIFT
DPH,#05H
DPL,#00H
SHIFT
DPH,#06H
DPL,#0FH
SHIFT
LONGWAIT
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Serially Interfaced, 8-Digit LED Display Driver

General Description

The MAX7219is a compact, serial input/output common-
cathode display driver that interfaces microprocessors
(uPs)to 7-segment numeric LED displays of up to 8 digits,
bar-graph displays, or 64 individual LEDs. Included
on-chip are a BCD code-B decoder, multiplex scan
circuitry, segment and digit drivers, and an 8x8 static
RAM that stores each digit. Only one external resistor is
required to set the segment current for ali LEDs.

A convenient 3-wire serial interface connects to all com-
mon uPs. Individual digits may be addressed and up-
dated without rewriting the entire display. The MAX7219
also allows the user to select code-B decoding or no-
decode for each digit.

The MAX7219 includes a 150pA low-power shutdown
mode, analog and digital brightness control, a scan-limit
register which allows the user to display from 10 8 digits,
and a test mode which forces all LEDs on.

Applications

Bar-Graph Displays
7-Segment Displays
Industrial Controllers
Panel Meters

LED Matrix Displays

Pin Configuration

W AKX /N

Features

4 10MHz Serial Interface

4 Individual LED Segment Control

4 Decode/No-Decode Digit Selection

4 150p:A Low-Power Shutdown (Data Retained)
4 Digital and Analog Brightness Control

4 Display Blanked on Power-Up

4 24-Pin DIP and SO Packages

4 Drives Common-Cathode LED Display

Ordering Information

PART TEMP.RANGE  PIN-PACKAGE
MAX7219CNG  0'C10+70°C 24 Narrow Plastic OIP
MAX7219CWG  0'C10+70'C 24 Wide SO
MAX7218C/D 0°Cto+70°C Dice*

MAX7219ENG  -40°Cto +85'C 24 Narrow Plastic DIP |
MAX7219EWG  -40C1o +85'C 24 Wide SO
MAX7219ERG  40'C10 +85°C 24 Narrow CERDIP

* Conlacl lactory lor dice specifications.

Typical Application Circuit

o 88888888}
on(2]° 24] Dout e
0160 2] 23] se60 L.
0G4 [3] Aradcran 127] secoe 2
oo [4] MAX7219 21) seae 953 A
E 13_ Is1 DIGO;
DG 6 20] seGc SERAL ' o O671 g
062 6] 9] v DATA OUT ANAXLAA
MAX7219
063 [7] 18] 1sET LOAD GUT 2 T
067 ] mE cLockouT Blox  soas |
SEGOP [ 7
oo [o] 16] SEGB cJ 8 SEGMENTS
065 fio] 15] SEGF
061 [y} 1] SEGA GO
10A0 fi2] [13] Ci 1
DIP/SO 8-DIGITuPDISPLAY
M AXLV

Maxim Integrated Products 1

Call toll free 1-800-998-8800 for free samples or literature.

GLICLXVIN



MAX7219

Serially Interfaced, 8-Digit LED Display Driver

ABSOLUTE MAXIMUM RATINGS

VeVollage ............0 « ooiiininn... Y A" Operating Temperature Ranges:
DIGO-DIG7 SinkCurrent ..... .. .......... .. 500mA MAX7219C _G . ........... ..... ... 0Cto+70C
SEG A-G,DPSourceCurrent ...... .............. 100mA MAX7219E _G ..., -40°Cto +85°C
Input Voltage (anypin) ............ .... V+ +0.3V10-0.3V Storage Temperature Range ..... e 65 Cto +160°C
Continuous Power Dissipation (Ta = +85°C} Lead Temperature (soldering. 10sec) . . ........... +300°C
Narrow PlasticOIP .. ............... ........ 0.87wW
WideSO ... e e 0.76W
CERDIP ... ciiitr o i i e 1AW

Stresses beyond those listed under “Absolute Maximum Ratings® may cause permanent damage lo the device. These are stress ralings only. and lunctional
operation ol the device at these or any other conditions beyond those indicaled i the operational sections ol the specifications 1s not snphed  Exposure 1o
absolute maximum raling conditions for extandad perods may alfect device rehability

ELECTRICAL CHARACTERISTICS

(V+ = 5V £10%, RSET = 9.53k1 £1%, Ta = TMIN to TMmaXx. uniess otherwise noted.)

[ PARAMETER SYMBOL CONDITIONS MIN _TYP  MAX UNITS
Operating Supply Voltage V+ 4.0 6.0 \
Shutdoun Supol Curen 0 | OGO - oY 0 | ua |

RseT = nfinity 8 mA
Operating Supply Current lop All segments and decimal points on, 130 mA
IseGo = -40mA . o=
Display Scan Rate fosc V+ = 5V, B digits scanned N 500 1300 2000 Hz
Digit Drive Sink Current loigt Ta = +25°C, V+ = 5V, Vour = 0.65V 320 ma
Scgment Drive Current Source IsSeGo | Ta = +25°C. V+ = 5V, Voyr =V+ - 1V -30 -37 -40 mA
Segment Dnve Current Matching . 3.0 L%
Digu Drive Source Current Ipbigo Digit off. Voyr = V+ - 0.3V -2 mA
Segment Drive Current Sink ISEGI Segment off, Vout = 0.3V 5 mA ]
LOGIC INPUTS ]
DIN, CLK ang LOAD 1
inpul Current | Vin = OV i A
ViN = V+ _
Logic 1 Input Voltage ViH 35 v
| Logic 0 Input Voltage Vi .08 \
Hysteresis Voltage DIN, CLK, and LOAD 1.0 v
bout
Qutput High Voltage VOH lout = -1mA, V+-1.0 v
loyt -1pA V+
Output Low Voltage Vol DOUT, lout = 1.6mA .04 v

| Data-Hold Time DATAIN to Clock IDH - 05 ns
Data-Setup Time DATAIN To Clock DS 25 _L.ns
Clock-to-Serial Output Prop Delay loPD CLoAD = 50pF 25 ns
Clock Low Time okt 50 _ns
Clock High Time ICKH 50 l..os
Data-to-Segment Prop Delay (Note 1) | tospp CLoan = 50pF 0 225 ms
Iﬁ?gggﬂens:’gg Edge to Next Clock LOCK 50 ns
ggg;-tﬁr-#gad Rising Edge 1eKLD 0 ns
Load Low Time tLoL 50 ns
Load High Time tLDH } 50 ns

Note 1: Guaranteed by design.
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Serially Interfaced, 8-Digit LED Display Driver

Typical Operating Characteristics

SEGMENTDRIVER
SCANFREQUENCY vs. OUTPUTIMPEDANCE
SUPPLY VOLTAGE v3.SEGMENT CURRENT
bl o | measc |
Tas 25 As
1350 i / - 0 - -
4 = NWERE
1300 A 5 Wi
g / g Vieo =zv\
= 2 s
2 1250 A g
=] = W R
=} -—
g 1 - N
1150 . 3 \
200
1100 1 100 I [ I |
4 45 $ 5.5 [ 10 Fo] 30 40
SUPPLY VOLTAGE (V) SEGMENT CURRENT (mA} ™
Pin Description
[ D
PIN NAME | FUNCTION L
! DIN Senial Data Input. Data is loaded into an internat 16-bit shift register on the ising edge of CLK. |
2.3.5-8,10, 11 DIGO-7 8 digit drive lines that sink current from the display. _|
| 4.9 GND Ground (both GND pins must be connected) .
12 LOAD Load Data Input. On LOAD's rising edge. the last 16 bits of serial input data are laiched
13 CLK Clock Input. 10MHz maximum rate. On CLK's nsing edge, data is shifted into the internal shilt
register  On CLK's falling edge. data is clocked oul of DOUT ]
14-17,20-23 | SEG A-G, DP_| 7-segment drive and decimal point lines that source current to the display. n
18 ISET Connect to V+ through a resisior (RseT) o set the peak segment current
L (Refer 10 “Selecting Rser Resistor secion). |
19 V+ Supply Voitage _
| 24 DOUT Serial Data Qutput. The data into DIN is valid at DOUT 16.5 clock cycles later.
3
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MAX7219

Serially Interfaced, 8-Digit LED Display Driver

Block Diagram

LOAD

!
DGITORNVERS | ¢

SEGMENT

I
J& ————————— I
TO0E8 | SHUTOOWNREGISTERI— .

ROMWATH ==  MODEREGISTER
iy EGISTE

Lof ITENSITY REGISTER

g SCAN LIMIT REGISTER

1 1 [ ospuav vest e |

DUALPORT | NS—

ADDRESS
REGISTER
OECODER

N A

SCAN
CIRUITRY

>_{I_Ln,l|_;z[m 04] 05] o8] 07] D8] 03] m?onlmz D'}“‘jﬂ} - oour

LS8y (MSB)
TABLE 1. SERIAL DATA FORMAT (16 BITS) -
015 | 014 | 013 [ o012 [oin [Dw0w [ 09 [ o8 | 07 ] 06 | 05  ba | 03 | 02 | o1 | oo |
X x T x | x ADDRESS MSB DATA LSB |
X = "don’t care” bit
~a———— DATA PACKET N-1 : 16-BIT DATA PACKET N DAL?‘P:\SC&;';-I
e 11 0] | @ 1SMSH) | BT Ay | BITO(LSE)
. ] ——
K 4 " . . L
w x4 A v 3 /
ek —e D : : 'w."_...
1. — | —
/
wo | T TN FRN
}c—locx- o X : -
t‘_ [ns ] 1
J—| 1
DIN VALID DATA, f9 VALIDDATA. ! @ Y , v
q . . ) vaooaia_ T vaunoata
OATRTHCKETK. AT : DATAPACKETNe1. OATAPACKET o1,
or0 e 5 ' : BIT 1S BT 14
. 1 L —
oout VAUDDATA,  XOXJ vALIDDATA. ' VALID DATA, p VALID DATA,
= =i _— g—mmrr—x ) ACRETN.
BIT 15 8IT 14 8T 15 Bil 14

Figure 1. Timing Diagram
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Serially interfaced, 8-Digit LED Display Driver

Detailed Description
Serial Addressing Modes

Serial data at DIN, sent in 16-bit packets, is shifted into
the internal 16-bit shift register with each rising edge of
CLK. The data is then latched into either the digit or
control registers on the rising edge of LOAD. LOAD must
go high concurrently with or after the 16th rising clock
edge, but before the next rising clock edge or data will
be lost. Data at DIN is propagated through the shift
register and appears at DOUT 16.5 clock cycles later.
Data is clocked out on the talling edge of CLK. Data bits
are labeled DO-D15 (Table 1). D8-D11 contain the reg-
ister address, D0-D7 contain the data, and D12-D15 are
‘don't care” bits. The first bit received is D15, the most
significant bit (MSB).

Digit and Controil Registers

Table 2 lists the 14 addressable digit and control regis-
ters. The digit registers are realized with an on-chip, 8x8
dual-port SRAM. They are addressed directly so that
individual digits can be updated and retain data as long
as V+ typically exceeds 2V. The control registers consist
of: decode mode, display intensity, scan limit (number of
scanned digits), shutdown, and display test (all LEDs on).
A no-operation (no-op) register is also included, which
allows data to be passed from DIN to DOUT when de-
vices are cascaded without changing the display or
affecting any control registers.

Shutdown Mode

When the MAX7219 is in shutdown ‘mode, the scan
oscillatoris halted, all segment current sources are pulled
to ground, and all digit drivers are pulled to V+, thereby
blanking the display. Data in the digit and control regis-
ters remains unaltered. Shutdown can be used to save
power or as an alarm to flash the display by successively
entering and leaving the shutdown mode. For minimum
supply current in shutdown mode, logic inputs should be
at ground or V+ (CMOS logic levels).

Typically, it takes less than 250us for the MAX7213 to leave
shutdown mode. Note that the display driver can still be
programmed while in shutdown mode, and that shutdown
mode can be overridden by the display-test function.

' o rs

Table 2. Register Address Map

ADDRESS HEX
REGISTER D15-D12. D11 _ D10 D9 pg CODE
NO-OP X 00 0 o0 X0

| DIGIT O X 0 0 0 1 X1
DIGIT § X 00 1 0 X2
DIGIT 2 X 00 1 1 X3
DIGIT 3 X 0 1 00 X4
DIGIT 4 X 0 1 0 1 X5
DIGITS X 0 1 1 0 X6
DIGIT6 X 0 1 1 1 X7
DIGIT? X .1 0O 0 0 X8
DECODE MODE X 1 [ 1 X9
INTENSITY X 1 0 1__0 XA
SCAN LIMIT X 1 0 1 1 XB
SHUTDOWN X 1 1 00 XC
DISPLAY TEST X 1 1 1 1 XF

Table 3. Shutdown Register Format
(Address (Hex) = XC)

ADDR CODE REGISTER DATA
(HEX)  p7 D6.DS D4 D3 D2 D1 DO
SHUTDOWN
MODE xC X X X X XX X0
NORMAL
OPERATION xC X X X X X X X 1]

Initial Power-Up

On initial power-up, all control registers are reset. the
display is blanked. and the MAX7219 enters shutdown
mode.' Therefore the user must program the display
driver prior to display use since it will initially be set to
scan one digit, it will not decode datain the data registers,
and the intensity register will be set to its minimum value.

Decode-Mode Register

The decode-modea register sets BCD code B (0-9, E, H,
L. P, and -) or no-decode operation for each digit. Each
bit in the register corresponds to one digit. A logic high
selects code B decoding while a logic low bypasses the
decoder. Examples of the decode mode control-register
format are shown in Table 4.

Table 4. Decode-Mode Register Examples (Address (Hex) = X9)

REGISTER DATA
D7 D6 D5 D4 D3 D2 D1 DO (HEXCODE)

NO DECODE FOR DIGITS 7-0 0 0 o0 0 o0 0 0 0 00
CODE B DECODE FOR DIGIT 0
NO DECODE FOR DIGITS 7-1 0 0 0 0 0 0 o 1 o
CODE B DECODE FOR DIGITS 3-0
NO DECODE FOR DIGITS 74 0 0 0 0 1 1 1 1 OF
CODE B DECODE FOR DIGITS 7-0 1 1 1 1 1 i 1 1 FF

maAXIM
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MAX7219

Serially Interfaced, 8-Digit LED Display Driver.

Table 5. Code B Font

7-SEGMENT REGISTER DATA ON SEGMENTS = 1

CHARACTER O” D6D4 D3 D2 DI DO D" A B _C D E f g

0 X 0 0 0 o 1 1 1 1 1 1 0

1 X 0 0 0 1 0 1 1 0 0 0 0

2 X 0 0 1 0 1 1 0 1 1 0 1

3 X 0 Q 1 1 1 1 1 1 0 0 1

4 X 0 1 0 0 0 1 1 0 o0 1 1

5 X 0 1 0 1 1 0 1 i 0 1 1

6 X 0 1 1 0 1 0 1 1 1 1 1

7 X 0 1 1 1 1 1 1 0 0 0 0
8 X 1 0 0 o0 R

9 X 1 0 0 1 1 1 1 1 0 1 1
X 10 1 o 0 0 0 0 _ o0 o 1]

3 X 1 0 1 1 1 0 0 1 1 1 1

H X 1 1 0 0 0 1 1 0 1 1 1
L X 1 1 0 1 0 0 0 1 1 1 0_|

P X 1 1 1 0 1 1 0 0 1 1 1
blank 'YX 111 g 0O 0 0 0o o o o |

* The decimai pont is set by bit D7 = 1

When the code B decode mode is used, the decoder Intensity Control and
looks only at the lower nibble of the data in the digit Interdigit Blanking

registers (D3-D0), disregarding bits D4-D6. D7, which
sets the decimal point (SEG DP), is independent of the
decoder and is positive logic (D7=1 turns the decimal
point on). The code-B font is listed in Table 5.

When no-decode is selected, data bits D7-D0 corre-

spond to the segment fines of the MAX7219. Table 6 -

shows the one-to-one pairing of each data bit to the
appropriate segment line.

Table 6. No-decode Mode Data Bits and Corresponding
Segment Lines

:Af
e

—J STANDARD 7-SEGMENT LED
L)
5 o
! REGISTER DATA
D7 D6 DS D4 D3 D2 D1 DO
CORRESPONDING
SEGMENT LINE PABCDEFG

The MAX7219 allows the display brightness to be
controlled with an external resistor (RSET) con-
nected between V+ and ISET, and digitally using
the intensity register. The peak current sourced
from the segment drivers will nominally be 100
times the current entering ISET. This resistor can
either be fixed, or variable to aliow brightness
adjustment from the front panel. Its minimum value
should be 9.53kQ, which typically sets the seg-
ment current at 37maA.

Digital control of segment current is provided by an
internal pulse-width modulated DAC, which is
loaded from the lower nibble of the intensity register.
The DAC scales the average segment current in 16
steps from a maximum of 31/32, down to 1/32 of the
peak current set by RSgT. The intensity register
format is listed in Table 7. Maximum brightness oc-
curs with a duty cycle of 31/32 because the interdigit
blanking time is set to 1/32 of a cycle. Interdigit
blanking time can be increased by decreasing the
duty cycle.

MAXIMN
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Serially Interfaced, 8-Digit LED Display Driver

Table 7. Intensity Register Format
(Address (Hex) = XA)

Table 8. Scan-Limit Register Format
(Address (Hex) = XB)

REGISTER DATA (HEX
D706D5D4 D3D2D1 Do CODE)

*DISPLAYDIGITOONLY X X X X X 0 0 0 X0

'DISPLAYDIGITS0&1 _ X X X X X 0 0 1 X1 |
*DISPLAYDIGITS012 X X X X X 0 1 0 X2
DISPLAYDIGITS0123 X X X X X 0 1 1_ X3
DISPLAY DIGITS

01954 XXXXX100 x4
DISPLAY DIGITS

o h5as XX XXX 101 x5
DISPLAY DIGITS

PP XXXXX110 X6
DISPLAY DIGITS

DISPLAYDIG XXXXX111 x

DUTY REGISTER DATA {HEX
CYCLE p7 ps D5 D4 D3 D2 D1 Do CODE)
(o) X X X 0 0 0 X
2. X X X X 0 0 0 1 x1
582 X X X X 0 0 1 0 x
72 X X X X 0 0 1 1 x3
932 X X X X 0 1 0 0 x4
1182 X X X X 0 1 0 1 x5
1332 X X X X 0 1 1 0 X8
1532 X X X X 0 1 1 1 xz
17832 X _X X X 1 0 0 0 x8
192 X X X X 1 0 0 1 x9
232 X X X X 1 0 1 0 XA
2132 X X X X 1 0 1 1 xs
2502 X X X X 1 1 0 0 xC
2782 X X X X 1 1 0 1 X0
2932 X X X X 1 1 1 0 xE
(n?;fgn) X X X X 1 1 1 1 X
Scan-Limit Register

The scan-limit register sets how many digits are displayed,
from 110 8. They are displayed in a multipilexed manner
with a typical display scan rale of 1300Hz with 8 digits
displayed. If fewer digits are displayed, the scan rate is
8f0SC/N, where N is the number of digits scanned. Since
the number of scanned digits affects the display bright-
ness, the scan-limit register should not be used to blank
portions of the display (such as leading zero suppres-
sion). The scan-limit register format is listed in Table 8.

If the scan-limit register is set for three digits or less,
individual digit drivers will dissipate excessive amounts
of power. Consequently, the value of the RSET resistor
must be adjusted according to the number of digits
displayed, to limit individual digit driver power dissipa-
tion. Table 9 lists the number of digits displayed and the
corresponding maximum recommended segment cur-
rent when the internal digit drivers are used.

Display-Test Register

The display-test register operates in two modes: normal
and display test. Display-test mode turns all LEDs on by
overriding - but not altering ~ all controls and digit
registers (including the shutdown register). In display-
test mode, 8 digits are scanned and the duty cycle is
31/32. Table 9 lists the display-test register format.

MAXIMN

* See "Scan-Limit Register text for application.

Table 9. Maximum Segment Current for 1,2 or 3
Digit Displays

NUMBER OF DIGITS MAXIMUM SEGMENT
DISPLAYED CURRENT
1 10mA
2 20mA
3 30mA ]

Table 10. Display-Test Register Format
(Address (Hex) = XF)

REGISTER DATA
D7 D6 D5 D4 D3 D2 D1 DO
X X X X X X x 0
X X X X X X x 1

NORMAL OPERATION
DISPLAY TEST MODE

Note: The MAX7219 remains in display-test mode (all
LEDs on) until the display-test register is recon-
figured for normal operation.

No-Op Reagister

The no-op register is used when cascading MAX7219s.
Connect all devices' LOAD inputs together and connect
DOUT to DIN on adjacent MAX7219s. DOUT is a CMOS
logic level output that easily drives DIN of a successively
cascaded MAX7219. Refer to the "Serial Addressing
Modes" section for detailed information on serial
input/output timing. For example, if four MAX7219s are
cascaded, then to write to the fourth chip, send the
desired 16-bit word, followed by three no-op codes (hex
XOXX, see Table 2). When load goes high, data is latched
in all devices. The first three chips receive no-op com-
mands, and the fourth receives the intended data.

6ICLXVIN
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Serially Interfaced, 8-Digit LED Display Driver

Applications Information
Supply Bypassing and Wiring

To minimize power-supply ripple due to the peak digit
driver currents, connect a 10uf electrolytic and a 0.1pF
ceramic capacitor between V+ and GND as close to the
device as possible. The MAX7219 should be placed in

.Close proximity to the LED display, and connections

should be kept as short as possible to minimize the
effects of wiring inductance and electromagnetic inter-
ference. Also, both GND pins must be connected to
ground.

Selecting Rser Resistor and Using
External Drivers

The current per segment is approximately 100 times the
current in ISET. To select RseT, see Table 11, The
MAX7219’s maximum allowable segment current is
40mA. For an LED forward voitage drop of 2.5V, RSET
must be greater than 9.53k. For segment current levels
above the MAX7219 limits, external drivers will be
needed. In this application, the MAX7219 serves as only
a controller for other high-current drivers or transistors.
Therefore, to conserve power in the MAX7219, use
RSET = 47k when using external current sources as seg-
ment drivers.

The example in Figure 2 uses the MAX7219's segment
drivers, a MAX333 single-pole double-throw analog
switch, and external transistors to drive 4.0"
AND4107SCL common-cathode displays. The 5.6V
zener diode has been added in series with the decimal
point LED because the decimal point LED forward volt-
age is typically 4.2V, while for alt other segments the LED
forward voltage is typically 8V. Note that since external
transistors are used to sink current (OIG 0 and OIG 1 are
used as logic switches), peak segment currents of 40mA
are allowed even though only two digits are displayed.
In applications where the MAX7219's digit drivers are
used to sink current and fewer than four digits are dis-
played, see Table 9 which specifies the maximum allow-

Table 11. RSET vs. Segment Current and LED
Forward Voltage

able segment current. RSET must be selected accord-
ingly (see Table 11).

Refer to the "Power Dissipation' section to calculate
acceptable limits for ambient temperature, segment cur-
rent, and the LED forward-voltage drop.

Table 12, Package Thermal Resistance Data

Vieo (V)

('gi‘i) 15 2 25 3 35
40 113 10.4 9.8 8.9 78
30 16.3 15 14 129 114
20 262 246 228 209 186
10 60.1 56 51.7 47 419

PACKAGE THERMAl?el:E;SISTANCE
24 Narrow DIP +75°CWw ]
24 Wide SO +85°CW

24 CEROIP +60°CW

Maximum Junction Temperature (Ty) = +150°C

Maximum Ambient Temperature (Ta) = +85°C -—J

Computing Power Dissipation

The upper limit for power dissipation (PD) for the
MAX7219 is determined from the lollowing equation:

PD = (V+ x 8mA) + (V+ - VLED)(DUTY x ISEG x N}
where:

V+ = Supply Voltage

DUTY = Duty Cycle set by intensity register

N = number of segments driven (worst case is 8)

VLED = LED forward voltage

ISEG = Segment Current set by RSET
Dissipation Example:

ISEG = 40mA, N = 8, DUTY = 31/32, VLED = 1.8V at
40mA, V+ =525V

PD = 5.25V(8mA) + (5.25V - 1.8V)(31/32 x 40mA x 8)
= 111IW

Thus, for a CERDIP package (8JA = +60C"/W trom table 12),
the maximum allowed ambient temperature Ta is given by:

Tymax = Ta + PD x 6ya
+150°C = TA + 1.11W x +60°C/W
TA = +83.4°C
Cascading Drivers

The example in Figure 3 drives 16 digits using a 3-wire
uP interface. If the number of digits is not a multiple of 8,
set both drivers’ scan-limit registers to the same number
so one dispiay will not appear brighter than the other. For
example, it 12 digits are needed, use B digits per display

MAXIMN
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Figure 2. MAX7219 Driving 4 Inch Displays
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Serially Interfaced, 8-Digit LED Display Driver

with both scan-limit registers set for 6 digits so that both
displays have a 1/6 duty cycle per digit. If 11 digits are
needed. set both scan-limit registers for 6 digits and
leave one digit driver unconnected. 1t one display is set

for 6 digits and the other for 5 digits, the second display
will appear brighter because its duty cycle per digit wiil
be 1/5 while the first display's will be 1/6. Refer to the "No
Op Register" section for additional information.

MAX7219

T

[ ]

[ 11T

107

OIN
0G0
0IG 4
GND
0IG§
016 2
0G3
DiIG7
GNO
0G5
0G|
LOAD

[TT1]

8 8
DIN oour
|1 0160 SEG D }—
—] DiG4 SEG OP
GND SEG £ 1 sV
—{ DIG6 SEGC J
—{ DIG2 Ve
f—1 DIG3 st —FvWA ]
— 0IG7 SEGG —{ 953k
p—- 1 1 GND SEGB
= | o6s SEGF [~
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MAX7219 [ LOAD CLK - ] MAX7219

T

Figure 3. Cascading MAX7219s lo drive 16 7-segment LED digits.
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General Description

The MAX220-MAX249 family of line drivers/recsivers is
tanded for all EIA/TIA-232E and V.28/V.24 communi-
fcations interfaces, and in particular, for those applica-
jons where £12V is not available.

These parts are particulary useful in battery-powered
ams since their low-power shutdown mode reduces
power dissipation to less than S5pW. The MAX225,
MAX233, MAX235, and MAX245-MAX247 use no exter-
components and are recommended for applications
are printed circuit board space is critical.

M AKX/

+5V-Powered Multi-Channel RS-232

Drivers/Receivers

Features

Superior to Bipolar

4 Operate from Single +5V Power Supply
(+5V and +12V—MAX231 and MAX239)

¢ Low-Power Receive Mode in Shutdown
(MAX223/MAX242)

¢ Meet All EIA/TIA-232E and V.28 Specifications

¢+ Multiple Drivers and Receivers

¢ 3-State Driver and Recelver Outputs _

¢+ Open-Line Detection (MAX243)

6V XVIN-0CCXVIN

Applications Ordering Information
PART TEMP. RANGE PIN-PACKAGE
Portable Computers
P MAX220CPE 0"C10+70°C 16 Plastic DIP
Low-Power Madems MAX220CSE 0°Cto+70°C___ 16 Narow SO
Intertace Translation MAX220CWE 0°C to +70°C 16 Wide SO
: Battery-Powered RS-232 Systerns MAX220C/D 0°C to +70°C Dice®
- Mutti-Drop RS-232 Networks MAX220EFE -40°C to +85°C 16 Plastic DIP
- - MAX220ESE -40°C 1o +85°C 16 Narow SO - ‘@F
MAX220EWE - -40°Clo +85°C.. .- 16 Wide SO i
MAX220EJE -40°C to +85°C 16 CERDIP
N MAX220MJE -55°C to +125°C 16 CERDIP
Crdsring Information continued st end of data sheet.
“Contact factory for dice specifications.
Selection Table
Power No. of Nominasl SHON. Rx
Supply RS-232 Me. of Cap. Valve & Three- Activein Data Rate
Orivera/Rx _ Ext Caps (uF) State SHON (kbps) Features
4 4.7/10 No 120 Ultra low-power, ndustry-standard pinout
4 0.1 Yes 200 +5V IBM PC sarial port with recaivers active in 1 shuidown|
4 1.0{0.1) Yes v 120 MAX241 + receivers active in shutdown
0 - Yos v 120 Avallabig in SO R
4 10(0.1)  Yes 120 § drivacs with shutdown h
2 . %0@1 Neo 120 Standard +5/+ 12V or battery supplies; same
functions ag MAX232
4 1001 No 120(64)  Industry standard
4 0.1 No 200 Highar slew rata, smail caps
[} - No 120 No extemal caps
0 - No 200 No extemal caps, high slaw rate
] 007 .No it Raplaces 1485
4] - Yes 120 No extemnal caps
4 1.0(0.1} Yas - 120 Shutdown, Broe-state
4 10@1n  Ne 120 Complements IBM PC sartal port
4 1001 No 120 Replacss 1488 end 143
2 10001} No 120 Standard +5/+12V o baltery suppbes; single .
package sokstion lor 1BM PC sedal port
. .. 10 Yas 120 DIP or flatpack package
. -10(01)  Yes 120 Complets 18M PC serial port
- - 01 - Yes - . v X0 ~Separala shulGawn and enebie *
. r=E0 - No- » - - 200 Open-iine datection timpifias cabing
it P B - 120 ° °  Highslewrale
- 120 _{. High slew rale, Il caps, iwo shutdownmodes |
— 120 T pigh slewrate, it caps. fwee shutdownmodes: <. | < Lz
= .. Yas v . 120.. . High slew rate, Int. caps, nine cperaling modes --
Yo8ausm ¥ o . 120% .~ High siaw rals, salective hai-chip enablas 2o 2C |-
vt { | =3 v 1207 ‘Avmhwwm;_u.. conte L D

s
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ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

Supply Voltage (Vcc) = -0.3Vto +6V
Input Voltages e
TIN ceeser -0.3Vto (Vo - 0.3V)
BN erreterrrsnessenseressssseseasesaessnsassasmsatessssssesesssnsseessasssesonsernenes +30V
Toyr (Note 1) +15V
Output Voltages
TOUT creerererrsrserssenssmsassessersssnrsssrsassesssessosesans 15V
ROUT ereerrrveeesancrenns -0.3Vto (Ve + 0.3V)

Driver/Recsiver Output Short Circuited to GND.......... Continuous
Continuous Power Dissipation (T, = +70°C)

16-Pin Plastic DIP (derate 10.53mW/°C above +70°C})....
18-Pin Plastic DIP (derate 11.11mW/°C above +70°C)....
20-Pin Plastic DIP (derate 8.00mW/°C above +70°C)

842mwW
889mw

16-Pin Narrow SO (derate 8.70mW/°C above +70°C)......696mW
16-Pin Wide SO (derate 9.52mW/°C above +70°C)......... 762mW
18-Pin Wide SO (derate 9.52mW/°C above +70°C).......... 762mW
20-Pin Wide SO (derate 10.00mW/°C above +70°C).......800mW
16-Pin CERDIP (derate 10.00mW/°C above +70°C)......... 800mwW
18-Pin CERDIP (derate 10.53mW/°C above +70°C)......... 842mw
Operating Temperature Ranges
MAX2 __AC __ ,MAX2 __C __.rrrverrrennnn.. 0°C to +70°C
MAX2 __AE__,MAX2__E__ .............-40°C to +85°C
MAX2 _ _ o MAX2 L M s -55°C to +125°C
Storage Temperature Range................ ....-85°C to +160°C
Lead Temperature {soldering, 10 sec).......... Neseenetearreninenns +300°

Note 1: Inpul voltage measured with Tqyr in high-impedance state, SHDN or Vg = OV.

Srrosses beyond those listed under “Absolute Maximum Ratings® may cause permanent damage 1o the davice. These are stress ranngs only, and functional
operation of the device at these or any other conditions beyond thase indicated in the operational sections of the specifications is nat implied. Expasurs to

absolute maximum rating conditions for extended periods may affect davice reliability.

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243
{Vcg = +5V £10%, C1-C4 = 0.1uF, Tp = Ty, to Tpaay, unless otherwise noted.)

PARAMETER [ CONDITIONS ] MIN TYP MAX UNITS]

RS-232 TRANSMITTERS
Output Voltage Swing All transmitter outputs loaded with 3kQ to GND - 15 *8
Input Logic Threshold Low 1.4 0.8
Input Logic Threshold High 2 1.4
Logic ‘PulI-Up/Input Current Normal operation 5 . %

SHON = 0V, MAX222/242, shutdown $001  +1
Output Leal;age Current . Vee = 5.5V, SHDN = 0V, Vout = £15V, MAX222/242 +0.01 +10

Ve = SHDN = OV, Vout =+15V +0.01 +10
Data Rate Except MAX220, normal operation 200 116 __

- MAX220 22 20
Transmitter Output Resist‘ance 1Vee=V+ V-=0V, Vour =2V 300 10M Q
Output Short-Circuit Current Vour =0V 7 £22 mA
RS-232 RECEIVERS
RS-232 input Voltage Operating Range - 30 v~
. Except MAX243 R2n 0.8 1.3 =
RS-232 Input Threshold Low Vee = 5V MAXZ43 F2IN (Not 2) 3 ;:?\./
RS-232 Input Threshold High Voc=5v Except MAX243 R 18~ 24
N - MAX243 R2IN (Note 2) |- .- - 5. 01
3 el Except MAX243 vce = 5V, no hyst. in shdn. 0.2. 05 - 1

RS-232 Input Hyst?fefxf A v A2 - - ) -
RS-ZSZanut Resistancg#txi =wie <heome 2 | 4L L o J z 3. 5 2T~ sl BKO
TTL/CMOS Output.Voltage Loweﬁw waellouT =3.2MA » o e S inam 3| soed 0 02.gu Q43
STTLICMOS. Output,VoItage High-Z 22 | 16T =~1.0mA SO - -3 5~—-Vcc 0.2 el
HEG &W Tt’-'cfrémx A ont— SourcingVour =GND. .. - . .| z- 17510 PN IDEEE
s e pplpsan ~=-x| Sfirinking VouT:=Vce 424 anwvmﬁzmﬂw 31030y S0nt R T8 | £
TTLICMOS Output Leakage Curent> §ﬁBN =VCc of EN = Vg, OVS Vour SVOc: - & | 5ain. . $0.05 .5 £10.58
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ELECTRICAL CHARACTERISTICS-—MAX220/222/232AI233A/242/243 (continued)

(Ve = +5\{t10% C1-C4 = 0.1pF, Ty = Tpyin t@ Tiax, unlass otherwisa noted. )

& PARAMETER CONDITIONS MIN - TYP MAX UNITS
{EN Input Threshold Low MAX242 - 14 0.8 Y
g [ENInput Threshold High MAX242 20 1.4 Y
i POWER SUPPLY
: Operating Supply Voltage ) 45 55 v

T . No load M 05 2

Vee Supplg Current (SADN = V), MAX222/232A/233A/242/243 4 10 A

Figures 5, 6, 9, 19 3kQ load MAX220 12 :

-3 both outputs MAX222/232//233A/242/243 15

‘}- ' Ta = +25°C 0.1 10 -

A Ta =0°to +7C°C 2 50
2 4, :

St;ndown Supply Current MAX222/242 Ths 40" 0 785G > % HA

= R Ta =-55°1t0 +125°C 35 100

m Input Leakage ' ‘urrent MAX222/242 +1 pA

SHDN Threshold Low MAX222/242° 1.4 0.8 v

SRCN Threshold High MAX222/242 __ 20 14 v

AC CHARACTERISTICS -2 .

2 " | CL = 50pF to 25000F,
- RL = 3k to 7KQ, MAX222/232A/233A/242/243 6 12 30
{ransition Slew Rate Ve =5V, Ta = +25°C, Vius
. measured from +3V AX220
to -3V or -3V to +3V M 1.5 3 %
PHLT MAX222/232A/233A/242/243. 1.3 3.5

{ransmitter Propagatic 1 Delay H MAX220 ) 0

G510 AS-232 (Nommal Operation), MAX222/232A/233A1 2421243 15 35 | *
| '9“'° tPLHT
’ MAX220 ) 5 10

b MAX222/232A/233A/242/243 05 1
iacaiver Propagation Delay PHLR MAX220 06 3
i N
3-2322toTLL( lormal Operation), DAR3IAP42/343 0% : us
wgure tPLHR
MAX220 0.8 3
 'acgiver Propagation Delay PHLS MAX242 0.5 10
 $Z2W L (Shutdown), Figure 2 [z MAX242 25 . 10 ns
- ecaiver-Output Enable Time, Fgure 33| tep MAX242 125 500 ns
ceiver-Output Disable Time, Figure 3 | toR MAX242 160 500 ns
- ransmitter-Output Enable Time wr MAX222/242, 0.14F caps 250
HDN goes High), Figure 4 (includes charge-pump start-up) . ks
ransmitter-Output Disable Time-+ :
L BN goes LowhFigure 4+ tor . MAX222/242..0.1uF caps
- “ansmitter + to - Propagation .... 2 .. ‘ns
olay | Differénce (Nommal Operauon) = 2000,,, TRECTN A St

f neiveg'gt" VeCik- 10 Propagationssisifiés - TE 005~ | o

dayuﬁerehaé{r (Norma! Operauon) & tPHLR
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." v e e ) )
D : _ Typical Operating Characteristics
E MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243
\ . ,
§ ' DUTPUT VOLTASE vs. LOAD CURRENT . Avmmwrmm O0M-TIME EXITING SHUTDOWN -
E | o | vs. DATA RATE o MAX222/MAX242
10 Y T T + Y
. - wf -~ . +
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R i O e PG 1 i o
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E LOADCURRENT (MA) -~ . . ... CATARATE(Kbils/sec) e socps/div
|
E
I
I
|
<
l e ———
]
¥
'.
’ ) o Q

ot  hoe poper e . ety e et .

S et - P S
e B sl S
- - 20 £

-

—r<< ™



MAX220-MAX249

+5V-Powered, Multi-Channel RS-232

. ...%:':1:*’5* :

Drivers/Receivers
TOP VIEW
. oSV INPUT
- )
— =k
cte 1g] Vee OT |
w MAXIAA e oho o E ; Cis _wvfg o v 2 v
- *. *
o- B Tmea P4, Tiout 1T 3 ¢ voLTAGE DOUBLER
- o [4] MAX232 W) Rl 4
. MAX232A CZ'E—; C2+ +10V 10 -10V v 6 -1V
: c2 (5] 12] Riout T3 ;. VOLTAGEINVERTER X
: v- 8 1] Tw = =
f T20ur (7] 19] Tw m%
- nn Tour{ ¥ | -
R2wm | 8 9| R2our W N out
. = TIUCMOS vV
400 RS-22
DIP/SO INPUTS % ouTPUTS
L ] NN Toour| T
) %8
CAPACITANCE (uF) e 12| Riout A Rinf 3
DEVICE Ci C2 C3 C4 CS TTLCMOS < N 72
MAX220 47 47 10 10 47 QuTPUTS INPUTS
- P P 9| Rour = Rim|0
MAX232 10 10 16 10 W e .__-r_l"____.
MAX232A 0.1 01 01 0.1 0. : 3
G0 &
415
Figure 5. MAX220/232/232A Pin Contiguration and Typical Operating Circuit
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