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INTERFACING ICM7363/43/23 TO MCS-51 
MICROCONTROLLERS 
Sairan Sakrani 
 
ICM7363/43/23  3-Wire 
Serial Interface 
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Figure 1.1: Serial Interface Signals 
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Command Bits Data Bits 

Devices Bit 
15 

Bit 
14 

Bit 
13 

Bit 
12 

Bit 
11 

Bit 
10 

Bit 
9 

Bit 
8 

Bit 
7 

Bit 
6 

Bit 
5 

Bit 
4 

Bit 
3 

Bit 
2 

Bit 
1 

Bit 
0 

ICM7363 C3 C2 C1 C0 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 
ICM7343 C3 C2 C1 C0 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 X X 
ICM7323 C3 C2 C1 C0 D7 D6 D5 D4 D3 D2 D1 D0 X X X X 

 
Table 1.1: 16-Bit Command and Data Format 

 
 

Command Bits 
C3 C2 C1 C0 

Data 
Bits 

Target 
DAC Functions 

0 0 0 0    Data A Load data into input buffer 
0 0 0 1    X A Update DAC (assert data on input buffer) 
0 0 1 0    Data A Load data and update DAC simultaneously 
0 0 1 1    Data B Load data into input buffer 
0 1 0 0    X B Update DAC (assert data on input buffer) 
0 1 0 1    Data B Load data and update DAC simultaneously 
0 1 1 0    Data C Load data into input buffer 
0 1 1 1    X C Update DAC (assert data on input buffer) 
1 0 0 0    Data C Load data and update DAC simultaneously 
1 0 0 1    Data D     Load data into input buffer 
1 0 1 0    X D Update DAC (assert data on input buffer) 
1 0 1 1    Data D Load data and update DAC simultaneously 
1 1 0 0    Data A-D Load data into input buffer 
1 1 0 1    X A-D Update DAC (assert data on input buffer) 
1 1 1 0    Data A-D Load data and update DAC simultaneously 
1 1 1 1    X X No Operation 

 
Table 1.2: ICM7363/43/23 Control Commands 

 
 

 
 
 
Interface Example using 
MCS-51 Microcontroller 
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        Circuit details omitted for clarity 
 
 

Figure 2.1: ICM7363/43/23 Communication Interface Example 
 
 
 
 
 

Figure 2.2: Sample assembly code for hardware in Figure 2.1 
 

; ============================================================================ 
;  Descr i pt i on:  
;  Sampl e codes f or  i nt er f aci ng MCS- 51 MCU t o I CM7363/ 43/ 23 DAC.  
;  Thi s exampl e uses Por t  2 t o communi cat e wi t h t he DAC.  
;  
;  MCS- 51 pi ns     I CM7363/ 43/ 23 pi ns 
;    P2. 0     SCK 
;    P2. 1     CLRB  ( opt i onal )  
;    P2. 2     SDI  
;    P2. 3     CSB 
;  
;    P2. 7  -  used t o gener at e pul se f or  osci l l oscope t r i gger i ng.  
;  
;  Aut hor :  
;  Sai r an Sakr ani  
;  21 Feb 2003 
; ============================================================================ 
 
; Assembl er - speci f i c di r ect i ves 
$MOD51 
 
; Har dwar e addr esses 
P_SCK EQU P2. 0  ; P2. 0 – SCK 
P_CLRB EQU P2. 1  ; P2. 1 -  CLRB 
P_SDI  EQU P2. 2  ; P2. 2 -  SDI  
P_CSB EQU P2. 3  ; P2. 3 -  CSB 
 
; Var i abl es – DAC code 
DACCL EQU 024H  ; DAC code LOW byt e 
DACCH EQU 025H  ; DAC code HI GH byt e 
 
; ============================================================================ 
; I nt er r upt  Vect or s 
ORG 0000H 
 LJMP BEGI N  ; 0000H -  RESET vect or  
ORG 0003H 
 LJMP I SEXT0  ; 0003H -  Ext er nal  0 
ORG 000BH 
 LJMP I STMR0  ; 000BH -  Ti mer / Count er  0 
ORG 0013H 
 LJMP I SEXT1  ; 0013H – Ext er nal  1 
ORG 001BH 
 LJMP I STMR1  ; 001BH – Ti mer / Count er  1 
ORG 0023H 
 LJMP I SSER  ; 0023H – Ser i al  Por t  
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I STMR0:  
I SEXT1:  
I STMR1:  
I SSER:  RETI    ; Empt y i nt er r upt  ser vi ces 
 
; ============================================================================ 
; Begi nni ng of  Mai n Rout i ne 
; ============================================================================ 
ORG 0100H 
 
BEGI N:  MOV SP, #007H ; I ni t  st ack poi nt er  
 MOV I E, #000H ; Di sabl e i nt er r upt s 
 
; - - - - -  I ni t i al i ze i nt er f ace t o DACs 
 CLR P_CLRB  ; CLRB=LOW,  r eset  DAC 
 SETB P_CSB  ; CSB( P2. 3) =HI GH 
 CLR P_SCK  ; SCK( P2. 0) =LOW 
 CLR P_SDI   ; SDI ( P2. 2) =LOW 
 SETB P_CLRB  ; CLRB=HI GH 
 
; - - - - -  Send code t o al l  DACs and updat e si mul t aneousl y 
; - - - - -  Bi t s t o sent :   1110 bbbb bbbb bbbb  
 MOV DACCL, #000H ; I ni t  DAC codes 
 MOV DACCH, #0E0H 
 
I LOOP:  LCALL SNDDAC  ; Send t he hi gh and l ow byt es t o DAC 
 
; - - - - -  I ncr ement  DAC code 
 MOV A,  DACCL ; I ncr ement  l ow byt e 
 ADD A,  #001H 
 MOV DACCL,  A ; Save i ncr ement ed l ow byt e 
 
 MOV A,  DACCH ; I ncr ement  hi gh byt e i f  necessar y 
 ADDC A,  #000H 
 
 ORL A,  #0E0H ; For ce Bi t 15, 14, 13 = 1 
 ANL A,  #0EFH ; For ce Bi t 12=0 
 MOV DACCH,  A ; Save i ncr ement ed hi gh byt e 
 
; - - - - -  Cr eat e pul se#1 f or  osci l l oscope t r i gger i ng;  when DAC dat a = 0000H 
CHKTR2:  CJNE A, #0E0H, SKPTR1 ; [ 24cyc]  Check i f  DAC dat a hi gh byt e = 000H 
 MOV A,  DACCL ; [ 12cyc]  
 CJNE A, #000H, SKPTR2 ; [ 24cyc]  Check i f  DAC dat a l ow byt e = 000H 
 CLR P2. 7  ; [ 12cyc]  Gener at e scope t r i gger  pul se 
 SETB P2. 7  ; [ 12cyc]  

LJMP I LOOP  ; [ 24cyc]  Repeat ;  send next  DAC code 
 
SKPTR1:  NOP   ; [ 12cyc]  NOPs f or  f i x t i me i nt er val  

NOP   ; [ 12cyc]  
NOP   ; [ 12cyc]  
NOP   ; [ 12cyc]  
NOP   ; [ 12cyc]  

SKPTR2:  NOP   ; [ 12cyc]  
NOP   ; [ 12cyc]  
LJMP I LOOP  ; [ 24cyc]  Repeat ;  send next  DAC code 

 
 
; ============================================================================ 
; End of  Mai n Rout i ne 
; ============================================================================ 
 
; ============================================================================ 
; Subr out i ne:  SNDDAC 
; Descr i pt i on:  Send 16 bi t s of  dat a t o DAC.  
;   Fi r st ,  CSB i s set  t o LOW,  t hen 16 bi t s ar e sent ,  
;   t hen,  CSB i s br ought  back HI GH.  
; Ar gument s:     DACCH = Dat a hi gh byt e ( Bi t 15 t hr u Bi t 8)  
;   DACCL = Dat a l ow byt e ( Bi t 7 t hr u Bi t 0)  
; Tr ashed:  What ever  t r ashed by subr  SN8BI T 
; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
SNDDAC:  SETB P_CSB  ; CSB shoul d al r eady HI GH i ni t i al l y,  do i t  anyhow 
 CLR P_CSB  ; CSB=LOW,  i ni t i at e t he dat a t r ansf er  
 MOV A, DACCH 
 LCALL SN8BI T  ; Send hi gh byt e 
 MOV A, DACCL 
 LCALL SN8BI T  ; Send l ow byt e 
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 SETB P_CSB  ; CSB=HI GH,  end t he dat a t r ansf er  
 RET   ; Done 
; ============================================================================ 
 
; ============================================================================ 
; Subr out i ne:  SN8BI T 
; Descr i pt i on:  Send 8 bi t s of  dat a on P2. 2 ( SDI )  
;   Cl ock t he P2. 0 ( SCK)  as needed.  
; Ar gument s:     A = dat a t o be sent  
; Tr ashed:  C, R0 
; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
SN8BI T:  MOV R0,  #8  ; I ni t  l oop count er  
SN8LUP:  CLR P_SCK  ; CLK=L 
 RLC A  ; Set  C=bi t  t o be sent  
 MOV P_SDI , C  ; Set  SDI =bi t  t o be sent  
 SETB P_SCK  ; CLK=H,  I CM7363 l at ches dat a on SDI  at  +ve edge 
 
 DJNZ R0,  SN8LUP ; Decr ement  count er ,  l oop i f  mor e bi t s t o sent  
 CLR P_SCK  ; CLK=L 
 RET   ; Done 
; ============================================================================ 
 
END 

 
 

 


