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TABLE I: Members of the LM12454/8 Family

Device Clock Operating Number of internal | Low Voltage
Number Frequency Supply Voltage MUX Inputs Reference Flag
(Max, MHz) (\))]

LM12454 5 5.0 +10% 4 Yes Yes
LM12458 5 5.0 +10% 8 Yes Yes
LM12H454 8 5.0 +10% 4 Yes Yes
LM12H458 8 5.0 £+10% 8 Yes Yes
LM12L454 [ 3.3 £10% 4 No No
LM12L458 6 3.3 £10% 8 No No
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FIGURE 1. DAS Functional Block Diagram, Programming Model
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Processor Initialization

DAS Initialization
* Reset the DAS, Select RAM Section 0 (RP=00)
(Write 0002H to CONFIGURATION Register)

* Load Instructions to INSTRUCTION RAM
(Write 1 to 8 Instructions, System Dependent Values)

* Select RAM Section 1{RP=01), If Used
(Write 0100H to CONFIGURATION Register)

* Load Limits #1 to INSTRUCTION RAM, If Used
(Write 1 to 8 Limits, System Dependent Values)

* Select RAM Section 2 (RP=10), If Used
(Write 0200H to CONFIGURATION Register)

* Load Limits #2 to INSTRUCTION RAM, If Used
(Write 1 to 8 Limits, System Dependent Values)

* Initialize INTERRUPT ENABLE Register, If Used
(Conditions to Generate Interrupt at INT Pin)

* Initialize TIMER Register, If Used

I Enable the Processor Interrupts if Not Enabled I

Perform Full Calibration
(Write 0008H to CONFIGURATION Register)

¥

Start the DAS Conversions
(Write 0000,0000,PPPO,PO01 to CONFIGURATION Register)

v

IProcessor Performs Other Tasks and Responds to the DAS In‘lerruptsl

TL/H/11908-2

FIGURE 2a. A Typical Program Flowchart for the DAS Initialization and Start of Conversions

http:/Mmww.national.com 4



IPerform the Processor House Keeping, e.g. PUSH Instructions, If Neededl

Stop the DAS Conversions
(Write 0000H to CONFIGURATION Register)

)

Read and Store the DAS' INTERRUPT STATUS Register
(The location for storage is called DAS_INT_MEM)

Is Bit 0 of
DAS_INT_MEM
Set

One of the limits has been passed.

Corrective action to be taken by the processor.

Is Bit 1 of
DAS_INT_MEM
Set

Specified Instruction has been reached.

Conversion results to be read from the DAS.

Specified number of results is stored in FIFO. Is Bit 2 of
Conversion results to be read from the DAS. DAS*IS'\‘;*MEM
Auto Zero calibration is completed. Is Bit 3 of
y Reset the DAS. DAS_INT_MEM
Set
Full calibration is completed. Is Bit 4 of
‘—

DAS_INT_MEM

Reset the DAS. Set

Is Bit 5 of
DAS_INT_MEM
Set

An instruction with PAUSE has been reached.

Conversion results to be read from the DAS.

Is Bit 6 of
DAS_INT_MEM
Set

Low voltage has been detected.
Corrective action to be taken by the processor.

Is Bit 7 of
DAS_INT_MEM
Set

Return From STANDBY, DAS is ready
Reset the DAS.

!

* Perform the Processor House Keeping, e.g. POP Instructions, If Needed

* Start the DAS Conversions
(Write 0000,0000,PPPO,P001 to CONFIGURATION Register)

* Return from Interrupt

TL/H/11908-3

FIGURE 2b. A Typical Program Flowchart for the DAS Interrupt Service Routine

5 http:/Aww.national.com
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Microcontroller Latches
Families LE

ALE g

DO (DO
Data Bus N ( )
D151D7

20 INO f¢—
INT[e—
Ad | M12458 IN2J—
pDAS N3 j— Analog

IN4 [ Inputs

Address Bus

Address —
Decoder [O—P| CS

RD
WR

o— ALE IN5 f—
— ING

»| RD
— IN7 j[&—

P WR

Interrupt Input |«

TL/H/11908-4

FIGURE 3. LM12458 to HPC or 8051 Microcontroller Interface
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DO
Multiplexed :
Address/Data Data Bus ¢ ) D:7
20 INO fe—
68HC11 Address : INT fe
Microcontroller Latches Address Bus :
Family L A4 |)M12458 IN2 J&—
Address — IN3 |
T Decoder JO—P] CS DAS Analog
AS +5V IN4 j¢—— Inputs
ALE IN5 j¢&—
£ ) ING fe—
R . IN7 j¢—
WR
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FIGURE 4. LM12458 to 68HCII Microcontroller Interface
Multiplexed Do (DO
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Data Bus_ { ) I ( H )
Address/Data Sis o
20 INO }¢—
™ \
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Families Any Address Ii At |M12458 IN2J—
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Higher than A4 T [: 1 __ DAS N3¢ analog
i — IN4 fe— Inputs
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FIGURE 5. LM12458 to HPC or 8051 Microcontroller Interface (Minimum System)
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SYSTEM

INSTRUCTION RAM

(Read/Write)

8 bit

ADD=00001 1 ADD=00000 ADD=00001 1 ADD=00000 ADD=00001 1 ADD=00000
ADD=00011 | ADD=00010 ADD=00011 | ADD=00010 ADD=00011 | ADD=00010
ADD=00101 ! ADD=00100 ADD=00101 ! ADD=00100 ADD=00101 ! ADD=00100
ADD=00111 ' ADD=00110 ADD=00111 | ADD=00110 ADD=00111 ! ADD=00110
ADD=01001 1 ADD=01000 ADD=01001 1 ADD=01000 ADD=01001 1 ADD=01000
ADD=01011 |, ADD=01010 ADD=01011 |, ADD=01010 ADD=01011 | ADD=01010
ADD=01101 ! ADD=01100 ADD=01101 ' ADD=01100 ADD=01101 ! ADD=01100
ADD=01111 ! ADD=01110 ADD=01111 ! ADD=01110 ADD=01111 ! ADD=01110
RP = 10 RP = 01 RP = 00
Limits #2 Limits #1 Instructions (Read/Mrite)
(RP = RAM Pointer) CONFIGURATION ReISTER | ADD=10001 1 apD=10000 |
(ADD = A4,A3,A2,A1,AD)
(Read/Write)
' ll INTERRUPT ENABLE REGISTER | ADD=10011 1 ADD=10010 |
DATA (Read Only)
INTERRUPT STATUS Re@iSTER | abD=10701 v apo=10100 |
ADDRESS (Read/Write)
ALE | TIMER REGISTER | ADD=10111 1 ADD=10110 |
— | DAS
cs N (Read Only)
RD CONVERSION FIFO Aapp=11000 _|
TR , (64 Locations, 2 addresses)
INT

7y

FIGURE 6a. DAS Registers,

SYSTEM

LIMIT STATUS REGISTER

(Read Only)

| soo=11011

ADD=11010 |

TL/H/11908-7

Address Assignments, Interface Buses and Control Signals for 8-Bit Bus Width

7'y

LIMIT STATUS REGISTER

16 bit
INSTRUCTION RAM (Read/Virite) r N
ADD=0000X ADD=0000X ADD=0000X
ADD=0001X ADD=0001X ADD=0001X
ADD=0010X ADD=0010X ADD=0010X
ADD=0011X ADD=0011X ADD=0011X
ADD=0100X ADD=0100X ADD=0100X
ADD=0101X ADD=0101X ADD=0101X
ADD=0110X ADD=0110X ADD=0110X
ADD=0111X ADD=0111X ADD=0111X
RP = 10 RP = 01 RP = 00
L R X
Limits #2 Limits #1 Instructions (Resd/Write)
(RP = RAM Pointer) CONFIGURATION REGISTER | ADD=1000X |
(ADD = A4,A3,A2,A1,A0)
(Read/Write)
' ll INTERRUPT ENABLE REGISTER | ADD=1001X |
DATA (Read Only)
INTERRUPT STATUS REGISTER | ADD=1010X |

AL AD_ )

ADDRESS (Read/Write)
ALE | TIMER REGISTER | ADD=1011X |
cs N (Read Only)

RD CONVERSION FIFO 100X
W (32 Locations, 1 address)
INT

(Read Only)

ADD=1101X |

TL/H/11908-8

FIGURE 6b. DAS Registers, Address Assignments, Interface Buses and Control Signals for 16-Bit Bus Width
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FIGURE 9. DAS/HPC Interface Timing Diagram (Complete Address Decoding)
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TL/H/11908-12

a) A Write and a Read Cycle,
No Inverter in RD Line

TL/H/11908-13
b) A Close Look at the CS to RD
Setup Time, No Inverter in RD Line

__ TL/M/A1908-14
c) A Close Look at the CS to RD
Setup Time, 2 Inverters in RD Line

FIGURE 10. Scope Photos of CS, RD and
WR Signals at the DAS, Figure 7 Circuit
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TL/H/11908-15
a) A Read and a Write Cycle with Zero Wait State

TL/H/11908-16
b) A Read Cycle with One Wait State

ALE

TL/H/11908-17
c) A Read Cycle with Zero Wait State

FIGURE 11. Scope Photos of ALE, CS, RD
and WR Signals at the DAS, Figure 8 Circuit
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FIGURE 12. Diagram of a Typical Measurement Arrangement in a Semiconductor Furnace

lTo IN2 lTo IN4

INO

TL/H/11908-22
o the DAS Inputs
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Instruction Number

# State 0 | State 1 | State 7 | State 6 | State 4 | State 5 | of Clock

Cycles
0 1 1 9 44 55
1 1 1 9 44 55
2 1 1 9 44 55
3 1 1 2 21 25
4 1 1 2 5 1 5 15
5 1 1 6 21 29
6 1 1 6 5 1 5 19
Total: 253
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oooa
LDD #DAS_DATA

STD DAS_REG_ADD
430000000000000000000 I

J00000oooooobASOO0O0ODO0O0MOoODOoOooOoOo LDD DAS_REG_ADD
00000000000000000000000000DASOO0

00000000000000000000000000000 431000000 HPCOOODOOODDOOOOO
ODASOOODO0O00O0D20000000000000DASOO0D OFig.1300000000000000000000000 HPCO
000000000000000MDASIOONOND0O0O0O000D 0000000000 100000000DASOO0O0DASOOO
000000000000000000000000DASOOOO0D O000000000000000000000000000000
0000000000000000ODAS REG ADDDAS DATA 0000000000000000000000000000000

ooooooo ooooboOoooboooo
0000HPCI80510 00 68HC1I0 0 0000000000000 O00O000D00OFg.2000000000000000000000
0Oo0oob00OO0oboo000o0000b0O0ooo 0Oooo0o0oo0o000000000000000000000000

OHPCOOOOOO60DO0000000000000000WOD O00O0000000000000000bO0DO00O00000000
000000000000000000000000000* LD” 0000000000000000000000000000000

00000000000000000000000000000 0J0000000DASOOOONODOOOOONOD
0000000000000 00IFBITOIfbitistrueJ0000000
ooog 00000000000000000000000 000000
LD  DAS_REG-ADD, #DAS_DATA 0000000000000 00000000000000
booo OREAD_FIFOOOODOOFIFOOOOODOOOOOOOO

LD  [destination],DAS_REG_ADD DAS RESULTI000000000000000000000000

000000000000 0O00000O00D0OO000040 FIFOO
080510 0000000000000 00000NOD0D0ONDNO0D 0000000000 000000000000O000D 30000
DPTRIODOOD00DOO000D00D000000000O000000 0O00MO000000000S0000000000000000
0000000000000 00000000000000000  * XSOexchangeand skipp 0000000000000 0000O0O
goooooooOoOooooboOoOooo0oOooo00O0bO0O0O0ObOO0 Ooo0O0O0O0O0O0LD0O0O0DOO0OO0OO000000b0OO0O0DOOO
000000 80n00D00nDOODleN00inn0nn 200 READ_FIFOOOOOODOOOOLDOOODOHPCOBOOOKOOO
jooooooooooooonT MOVOmovel™ MOVXUOmove OOMOO0000OO0O0O00000DO0D0O00OO0DOO0OOOODOO

externalld INC’0 incremenil 0 O 000020000000FFO000000160000000000
“ ADDDD0000000000000000C0XKSOO00BO OO

0ooo 00D0000000000000000AODDDDBO 20002
MOV DPIR, #DAS_REG_ADD 00000000000000BOKOOOOOO0000000000

MoV A,DAS_DATA (low byte)

0000000000000000000000000000000
MOVX @DPTR,A

00000000000 rRFODO0DD0OO000000D00MI0

INC DPTR
MOV  A,DAS_DATA (high byte) 00000000000 JPOjumpd00000000000000
MOVX @DPTR,A 0000000000
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18 00CO

25 00E2
26 00F2
27 00F4
28 00DO
29 00D4
30 00D2

34 0200
35 0202
36 0204
37 0206
38 0208
39 020A
40 020C
41 020E

43 0210
44 0212
45 0214
46 0216
47 0218
48 021A

50 01CO
52 00BC
54 0OBE

56 001E
57 1380

59 OOFF
60 0000
61 OOFF

63 00BA
64 0000

66 0000

#NOHEADING
#PWIDTH= 112

KRR R KKK KA KKK KRR R F KR KRk AR IR AR KRR R Ik h kA kk kA k ok ok ok ok ok k ok ok ek ok Rk ok ok ok Xk k

. %

;* AN HPC ASSEMBLY ROUTINE FOR THE SEMICODUCTOR APPLICATION EXAMPLE FOR THE
APPLICATION NOTE "INTERFACING THE LM12454/8 DATA ACQUISITION SYSTEM
CHIPS TO MICROPROCESSORS AND MICROCONTROLLERS"

L%

*

*
i

;* BY: FARID SALEH

i* DATE: 7/27/93

N I T T R R e

*
*
*
*
*
*
*

;****%% HPC REGISTERS SYMBOLIC DEFINITIONS *****x*

FEEEE S

PSW = 0COH
Sp = 0C4H
PC = 0C6H
A 0C8H
K O0CAH
B OCCH
X 0CEH
PORTB 0E2H
DIRB OF2H
BFUN OF4H
ENIR 0DOH
IRCD 0D4H
IRPD = OD2H

INSTRO = 0200H
INSTR1 0202H
INSTR2 0204H
INSTR3 0206H
INSTR4 0208H
INSTRS = 020AH
INSTR6 = 020CH
INSTR7 = 020EH
CONFIG = 0210H
INTEN = 0212H
INTSTAT = 0214H
TIMER = 0216H
FIFO = 0218H

LMTSTAT = 021AH

DAS_RESULT = 01COH

DAS_INT_MEM = 00BCH

DAS_LIM_MEM = 00BEH

FIFO_CNT = 30

TIMER_SET = 01380H

F_MAX = OFFH
F_MIN = 000H
P_MAX = OFFH
FLAGS = Q0BAH
CAL_FLG = 0

.SECT PDASTST,ROM16

; PROCESSOR STATUS REGISTER

; STACK POINTER

; PROGRAM COUNTER

; ACCUMULATOR

;K REGISTER

;B REGISTER

;X REGISTER

;PORT B DATA REGISTER

;PORT B DIREGTION REGISTER

; PORT B ALTERNATE FUNCTION REGISTER
; INTERRUPT ENABLE REGISTER

; INTERRUPT / INPUT CAPTURE CONDITION REGISTER
; INTRUPT PENDING REGISTER

DAS REGISTERS / VARIABLES / CONSTANTS SYMBOLIC DEFINITIONS ***#***

;DAS INSTRUCTION REGISTER ADDRESSES
; READ/WRITE REGISTERS

;DAS CONFIGURATION REGISTER ADDRESS, R/W
;DAS INTERRUPT ENABLE REG. ADDRESS, R/W
;DAS INTERRUPT STATUS REG. ADD. READ ONLY
;DAS TIMER REG. ADDRESS, R/W

;DAS FIFO ADDRESS, READ ONLY

;DAS LIMIT STATUS REG. ADD. READ ONLY

;START ADDRESS OF TOP 64 LOCATION OF HPC
;ON-CHIP RAM TO STORE CONVERSION RESULTS
;HPC MEMORY LOCATION TO STORE INTERRUPT

i STATUS REGISTER

;HPC MEMORY LOCATION TO STORE LIMIT STATUS
;REGISTER

;NUNBER OF RESULTS IN FIFO, A DECIMAL VALUE
; TIMER PRESET VALUE

;HIGH LIMIT FOR GAS FLOW
;LOW LIMIT FOR GAS FLOW
;HIGH LIMIT FOR PRESSURE

;GENERAL SOFTWARE FLAGS BYTE
;BIT 0 OF FLAGS BYTE FOR CALLIBRATION

TL/H/11908-18

FIGURE 13. HPC Assembly Program Listing
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68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
920
91
92

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

0000
0000

0003
0006
0009
000C
0010

0014

0018
001D
0023
0028
002D
0033
0039
003F
0045

004B
0051

0057
005D
0062

0068

006E

0074

0077

007A

007F

0082

0083

0088

9718C0

9700D0
9700D2
970004
B70000E2
B7FFFFF2

B70000F4

83020210AB
8702000200AB
83200202AB
83400204AB
87240C0206AB
87280C0208AB
870410020AAB
870811020CAB
8701000210AB

8702FF0208AB
8702FF020CAB

8702000210AB
83000208AB
870100020CAB

87F0150212AB

8713800216AB

9711D0

96BA08

83080210AB

96BA10

63

83010210AB

60

jR**xx%  HPC INITIALIZATION *****x*

START:
LD PSW.B, #018H ; PROCESSOR STATUS WORD, EXPANDED MODE
;1 WAIT STATE, CAN BE ZERO WAIT STATE
;FOR CIRCUIT IN FIGURE 8, #01lCH

LD ENIR.B, #00H ;DISABLE ALL INTERRUPTS

LD IRPD.B, #00H ;CLEAR ANY INTERRUPT PENDING BIT

LD IRCD.B, #00H ;SET I4 FOR HIGH TO LOW EDGE DETECT
LD PORTB.W, #00H ;PORT B ALL ZERO

LD DIRB.W, #0FFFFH ;PORT B ALL OUTPUTS, B10,11,12 AND 15

;ARE PREDEFINED DUE TO EXPANDED MODE
;NOTE: PORT A IS ALSO PREDEFINED
LD BFUN.W, #00H ;PORT B NO ALTERNATE FUNCTION

j****x%* DAY REGISTERS INITIALIZATION ****x*

LD CONFIG.W, #0002H ;RESET, SELECT RAM SECTION 0, RP=00
LD INSTRO.W, #0200H ; INSTRUCTIONS INITTALIZATION, VALUES
LD INSTR1.W, #0020H ;ARE AS SPECIFIED ON THE SYSTEM

LD INSTR2.W, #0040H ; DESIGN

LD INSTR3.W, #0240CH P

LD INSTR4 . W, #0280CH ;o

LD INSTRS.W, #0410H H

LD INSTR6.W, #0811H i

LD CONFIG.W, #0100H ; SELECT RAM SECTION 1, RP=01

LD INSTR4.W, # (0200H+F_MAX) ;HIGH LIMIT FOR INSTRUCTION 4

LD INSTR6.W, # (0200H+P_MAX) ;HIGH LIMIT FOR INSTRUCTION 6

LD CONFIG.W, #0200H ;SELECT RAM SECTION 2, RP=10

LD INSTR4.W, # (0000H+F_MIN) ;LOW LIMIT FOR INSTRUCTION 4

LD INSTR6.W, #0100H ;LOW LIMIT FOR INSTRUCTION 6

;NEGATIVE FULL-SCALE, NOT USED
LD INTEN.W, # ( (FIFO_CNT*2048) +015H)
;SHIFT FIFO_CNT TO MSBs OF HIGH
;BYTE, THEN ADD LOW BYTE (Ol5H),
;DAS INT # O, 2 AND 4 ARE ENABLED
LD TIMER.W, #TIMER_SET ;TIMER INITIALIZED WITH PRESET VALUE
j****+x ENABLING HPC INTERRUPT #4 ****x*
LD ENIR.B, #011H ;ENABLE HPC GLOBAL AND INTERRUPT #4

jX¥*x*x%x DAS FULL CALIBRATION ******

SBIT CAL_FLG, FLAGS.B iSET CALIBRATION FLAG FOR PROGRAM
; CONTROL
LD CONFIG.W, #0008H ;DAS CALIBRATION IS STARTED
WAIT1: IFBIT CAL_FLG,FLAGS.B ;CHECK FOR CAL_FLG, IF 1 WAIT,
;IDEL LOOP UNTIL CALIBRATION IS DONE
Jp WAIT1 ;AND INTRRUPT FROM DAS IS RECEIVED,

;IN A COMPLETE PROGRAM, PROCESSOR
;CAN DO OTHER TASKS

j¥***x% STARTING THE CONVERSIONS ******

LD CONFIG.W, #0001H ;START BIT = 1, DAS STARTS
WAIT2: JP WAIT2 ; IDEL LOOP FOR HPC TO WAIT FOR DAS
; INTERRUPT

;THIS IS MAINLY A TEST STATEMENT HERE
;AND IN A COMPLETE PROGRAM PROCESSOR
;IS DOING OTHER TASKS

TL/H/11908-19

FIGURE 13. HPC Assembly Program Listingioooono
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139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
153
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204

FFF6
0089
0089
008B
008D

008F
0091

0093

0098
009B

009C
009F

00A0

00A5
00A8

00A9

00A9

00AA

Q0AF

00B3

00B4

00BS
00B7
00B9
00BB
O00BD

00BF

00CO

8900

AFC8
AFCC
AFCA
AFCE
AFCO

2A40214BCAB

36BC12

4E

96BC10

49

83020210AB
96BA18

4c

A701CO01FA

B60218A8

El

65

3FCO
3FCE
3FCA
3FCC
3FC8

**x¥% Errors:

0, Warnings:

j***¥** THE DAS INTERRUPT SERVICE RUTINE ******
R .IPT 4, DAS_INTSERV ;ASSEMBLER INTERRUPT ADDRESS DIRECTIVE

DAS_INTSERV:

PUSH A ;PUSH INSTRUCTIONS TO SAVE REGISTER

PUSH B ;CONTENTS ON STACK, A, B, K, X AND

PUSH K ;PSW ARE SHOWN AS GENERAL PURPOSE

PUSH X ;REGISTERS, IF REGISTERS ARE NOT USED

PUSH PSW.W +IN INTERRUPT SERVICE ROUTINES, THEY
;iCAN BE DELETED FROM THE LIST

LD DAS_INT_MEM.W, INTSTAT.W ; STORE CONTENTS OF DAS INTERRUPT REG.

;IN HPC MEMORY FOR BIT TESTING

j*¥*#*%%* INDIVIDUAL BITS IN THE DAS_INT_MEM ARE TESTED AND DIFFERENT ***x*%
j****%x ROUTINS WILL SERVE INDIVIDUAL CASES

IFBIT 2,DAS_INT_MEM.B ; IF INTERRUPT IS FROM FIFQO FULL

JpP READ_FIFO ;JUMP TO ROUTINE READ_FIFO
;OTHERWISE TEST THE NEXT BIT

IFBIT 0,DAS_INT_MEM.B ;IF ANY LIMITS IS PASSED JUMP TO

Jp DAS_LIMIT ;ROUTINE DAS_LIMIT FOR ACTION
;OTHERWISE MOVE ON

LD CONFIG.W, #0002H ;IF NON OF THE ABOVE BITS MUST BE

RBIT CAL_FLG,FLAGS.B ;CALTBRATION COMPLETE, RESET THE DAS

JP DONE ;AND CAL_FLG, THEN RETURN

j¥**%%* SERVICE ROUTINE DAS_LIMIT ******
DAS_LIMIT:

;BODY OF THE SERVICE ROUTINE
:THIS ROUTINE SHOULD READ THE DAS LIMIT STATUS REGISTER AND TEST THE
;NECESSARY BITS, BASED ON WHAT BIT IS SET THE PROPER ACTION IS TAKEN

JP DONE

j¥*x**%xx SERVICE ROUTINE READ_FIFQ *****x*

READ_FIFO:
LD BK.W, #DAS_RESULT, # (DAS_RESULT+2*FIFO_CNT-2)
;LOAD B FOR STARTING ADDRESS OF THE
;BLOCK TO BE FILLED WITH FIFO,
iSET K FOR UPPER LIMIT OF THE BLOCK
LPFIFO: LD A,FIFO.W ;LOAD ACC WITH FIFO CONTENTS, FIFO
;POINTER IS INCREMENTED ON EACH READ
xs A, (B+].W i STORE ACC TO THE HPC's RAM WITH B
;AUTO-INCREMENT AND SKIP IF GREATER
; THAN K
Jp LPFIFO
DONE : POP PSW.W ;RELOAD THE SAVED REGISTERS BACK
POP X ;i FROM STACK
POP K i
POP B H
POP A i
RETI ;RETURN FROM INTRRUPT ROUTINE
.END START

TL/H/11908-20
FIGURE 13. HPC Assembly Program Listings oo
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00 AD00D0D000D000D000DooooooooD

O0000O0OO0Ooooo/oooo

D@
DI

D2}
D3]
D4}

D5

D6

DT

D90 D8]
D1M
D11

D15 | D14 [ D13 | D12

D11

D10

Do | Ds

D7

D6

DS

D4

03

D2

D1

Don't Care

Diag.

Test

RAM
Pointer

Sync
1/0

A/Z
Each

Chan
Mask

Stand-
by

Full
Cal

Auto
Zero

Reset

Start

OSta@0000000000000010000000000000

OResell000D00000Stat0 0000000000 0000000000000D000O0DOO00O000DOOO00ODO20

0000oo0oo00000000000000000000000
0 Auto0 Zerl0DODOODOODO0OO0ODOO0ODO0DODOO00DOO00ODOODOO0OODOOODO

0 Full Calibrationl 00 0000000000000 000000000000000DO0OO
O Standbyl0 0000000 MO000000000000000000000OOD00000000mMO00000000

000000000000000000000

0O ChannelMaslO0 00000000 130 15000000000000000000001000000000 13015000
O00ooooboOoooooao
OAZEachlOOODOODODODOO0O0ODO0O0OO0DODO0DOO0DOO0O0DO0O0O00000000000D

0 Sync /@00 SyncD 0000010 SyncDOOOOO
0 RAM Pointef0 0 RAMO OO ODO0OO0OO00O0OODooo000oolo0oDon 1010000000 20

gooo0o0oooOoOoo0o0ooooOoOooooooogo
0O Diagnosticl 0000000000000 DOO0OO0ODODO0OOOOODDOOOOOOO
D150 121 O Don't carél

gbobobooobo

oooooooooooo ooood
Note:
D15 | 014 { D13 | D12 Jo11 | D1o | Do [ b8 J o7 | b6 | ps | b4 o3 | p2 | b1 | Do
1600
oo0oooooooooo ooooo
Note:
D15 | 014 | D13 | D12 J 011 [ D10 | Do | o8 J o7 | 06 | D5 | b4 f o3 [ b2 | D1 | DO
1600
oooooooooooo ooood
Note:
D15 | D14 | 013 | D12 [ o11 [ Do | D9 | b8 J o7 | o6 | ps [ pa f o3 [ b2 | b1 | oo
1600
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ooo

D@
DI

D40 D23
D70 D53
D&}
DI
D1@
D11

00 AD00D0D000D000D000DooooooooD

000O000oooo/ooomoood

D15 [ D14 [ D13 [ D12 o1 [ oo ] po | ps o7 [ o6 [ os [ psa Jos [ o2 [ o1 | po
Acquisition Time W-dog | 8/12 | Timer | Sync VIN— Vint Paus. | Loop

O Loopl00O0DDO0O0DOO0O1IODDO0O00DODO

0 Pause00 0000001000000 00000000@MPause] 100000000000000 StatDO000 00000
000OO0Stat0D 000 10000000000000000D000OO0

0V,\"0ADOOOOO0O0O0000000000O00O00000

OV,,"OADODOODOOO00O000000O00O00O000on

0OSyng000O00000000000010 SHOODDODODOOODOOOO0O SYNCOODOOOooooooo

O0Timed0OOOO00O00O001000000000000000000O0O0O0O0O00O0OO

081200000 12000000001000080000000O

0 WatchdogOO DO 00000000 001000000000000000O

D150 D1230 Acquisitiord Tmé&IS/HO OO OO O0O0000000001200000000000090 2D000000000O00O8000

00000000020 2000000000000

DO D150 D120000Rs000000000000000
12000000000000D0 0.45%x R KQOx fey,d MHzD
8000000000000DO 0.36x REIkQOx fe,dd MHzT

gbobobooobo

000 @ooooo goooo

Note:
D15 | D14 | D13 | D12 J D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 01 DO
1600

000 oooooo ogoooo

Note:

D15 D14 D13 D12 011 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

1600

0002000000 goooo

Note:
D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
1600

000 3ooooo ogoooo

Note:
D15 | D14 [ D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
1600

http:/Mmww.national.com 24




00 AJD0ODOO000OO0O00OO00oooooboOonooog
00 RAMOoooo/ooomoooon

gbobobooobo

000400000 ooooo

Note: D15 | D14 | 013 [ D12 f D11 [ D1o | D9 | e f o7 | o6 | o5 | oa [ o3 [ b2 | o1 | oo
1600

000500000 ooooo

Note: D15 | 014 | D13 | D12 [ o11 [ 1o | Do [ o8 | b7 | o6 [ o5 [ oa J o3 [ 2 [ o1 | oo
1600

000 6eooooo ooooo

Note:
D15 | 014 [ D13 [ D12 Jo11 [ 1o | pe | o8 o7 [ o6 [ o5 [ o4 J o3 [ o2 [ o1 | oo
1600

000 mooooo ooooo

Note:
D15 | D14 [ D13 | p12 | o11 [ p1o | e | o8 J o7 | o6 | o5 [ pa fos [ b2 [ o1 | oo

1600
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00 AD00D0D000D000D000DooooooooD

00 RAMoooo/ooomoooo
0ooo#1

D15 [ D14 [ 013 [ 12 Jot1 [ 1o | e [ os [ o7 [ os |

05 | o4 [ pa [ o2 ot [ oo

Don't Care >/< Sign Limit
D70 D@ O LmiJ800O0OO0O0oO0nO
D&l 0SgnO000000000000000001000
D9} 00/0o000000b000b0000000oo0000000bO000000000000000l00000000000

ooooobooooooa
D150 D10 O Don't caréel

gbobobooobo

000 @OOOO00O 1mooooo ooooo

Note: D15 | D14 | D13 | 012 [o11 [ pro] Do | pe J o7 [ 06 | Ds | 04 J o3 | o2 | o1 | oo
1600

000 1000000 Iooooog ooooo

Note: D15 | D14 | D13 [ D12 [ o11 [ p1o | po [ oe o7 [ o6 | o5 [ pa J o3 [ o2 [ o1 | oo
1600

0002000000 1mooooo ooooo

Note: D15 | D14 | 013 | p12 f o11 [ pto | po [ o8 J o7 [ o6 [ ps [ osa Jos [ o2 [ o1 | oo
1600

000300000 mooooo ooooo

Note: D15 | D14 | D13 | D12 Jo11 [ D10 | D9 | o8 J o7 | o6 | s | e J D3 | D2 | o1 | Do
1600

000400000 Iooo0oog ooooo

Note: D15 | D14 | D13 | D12 Jo11 [ Dto | Do | b8 f o7 | o6 | o5 | o4 [ 03 | D2 | O1 | DO
1600

000500000 oooooo ooooo

Note: D15 | D14 | D13 | D12 [ D11 [ Do | Do | pe J o7 | o6 | o5 | o4 J o3 | 02 | o1 | oo
1600

000600000 mooooo ooooo

Note: D15 | D14 | D13 | D12 [ o11 [ o1o | oo [ o8 [ o7 [ o6 | s | o4 fos | b2 | b1 | Do
1600

00000000 loooooo ooooo

Note:

D15 D14 D13 D12 D11 D10 D9 D8 07 D6

D5

D4 D3 D2 D1 DO

1600
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00 AOD0000DOO00O0000O00o0ooOoooooo

00 RAMOoOoD /000mo0nn

gooo#2
D15 [ D14 [ 013 [ o12 [ ot1 [ p10 | oo | o8 [ o7 [ o6 [ ps | oa [os [ o2 [ b1 | oo

Don't Care >/< Sign Limit

D70 DQ] O LmitD80 0000000 ODO

D8] 0 Sign0000000000000000001000

D91 0 0/00000000000000000000000000000000000D00000000D0100000000000
goooooooooog

D150 D10 00 Don't carél

goooooooooo

000 @Uuoooo 2200000 goooo

Note:
D15 | 014 | 013 [ D12 f 011 [ D1o | po | o8 [ o7 | 06 [ 05 [ b« F o3 [ b2 | o1 [ oo
1600

000100000 200000 goooo

Note:
015 | D14 | 013 [ D12 o011 [ D10 | oo | b8 J o7 | b6 [ os | ba fos [ b2 [ or | oo
1600

000200000 2200000 goooo

Note:
D15 | D14 | D13 | D12 o191 [ D1o | 0o | pse f 07 | 06 | s | pa f o3 | p2 | o1 | Do
1600

000300000 200000 goooo

Note:
D15 | D14 | D13 | D12 Jo11 | D10 | e | D8 f o7 | D6 | s | pa J o3 | b2 | b1 | Do
1600

000400000 2200000 goooo

Note:

o D15 | 014 | D13 | D12 o1t [ D10 | oo | b8 J o7 | b6 | s | ba I ba | D2 [ D1 | Do
1600

000500000 2200000 goooo

Note:

ote D15 | 014 | D13 | D12 fo11 [ 1o | Do | b8 J o7 [ b6 | os [ ba Joa [ o2 [ o1 | Do
1600

000 enoooo 2200000 goooo

Note: D15 | D14 | D13 | D12 J o011 [ Do | oo [ o8 f o7 [ o6 [ o5 [ pa o3 [ o2 [ o1 | oo
1600

000 Mo00o0o0o 200000 goooo

Note: D15 | D14 | D13 | D12 D11 [ Do | po | pe J o7 | b6 | ps | pa J b3 [ b2 [ b1t | Do
1600

27 http:/Avww.national.com



00 AD00D0D000D000D000DooooooooD

0000000000 O0O00opooo/oooo

pt15 [ D14 o013 [ 12 Jo11 [ pro | oo | oe Jo7r [ o[ os [ os fos [ p2] o1 [ mo
Number of results in FIFO to Instruction Number INT7 | INT6 | INTS | INTa [ inTa | inT2 | Tt [ inTo
Generate Interrupt (INT2) to Generate Interrupt
(NTY)

0ooooo07001000000000000D000O0O000DOO0DODOODOOOODO0OOD
D@ OINTOOODOOO0ODODO000D00000000000000000000

DI O INTIOD100 D8O O DO0O0DOO00DOO0O0DO00DO000000O0000

D23 OINTZOFIFOOOODO0OO0O0D000D150 D110000000000000000000000
D3} OINT3I000000000000000000000000

D43 OINTAOODODO0ODO00000000000000000000000D00

D5 OINTSI0O0DO00000000000000000

D6 OINTEOOODODO000D00000000000000D0

DT OINTOOOODODO00D0000000000000000000000000000DO0
D100 D& 0 0D0DDO0O00D0O0D00O00D0DO00D00OO0DO0O00ODO0nO
D150 DIDO FFOOO0DDOO00D0O000D0000000000DO000DO000000DO000000000

gbobobooobo

goooooobooooooboood oooood

Note:
D15 [ D14 | D13 | D12 f D11 | D1o | D9 | D8 J D7 | D6 | D5 | D4 f D3 | D2 | D1 | DO
1600

gobooooooooobobooooo gooood

Note: D15 | D14 | D13 | D12 Jo11 | D1o | D9 [ ps J D7 | b6 | D5 | D4 D3 | D2 | D1 | DO
1600

O00000000Opooo/oooo

D15 [ D14 [ 013 [ D12 | p11 [ 010 [ pe [ 08 [ 07 [ ps [ o5 [ o4 [ o3 [ D2 [ o1 | o

N = Timer Preset Value

0000 TimerDOO0O0O0O00O0000000000000000000OO0
000000000000 000000000000000
0000 32xNO 20000000000

gbobobooobo

ooooooooooood ooooo

Note:
D15 | D14 | D13 | 012 [ o11 [ p1o | oo [ o8 [ o7 [ o6 [ os [ pa Fos [ o2 | o1 | po
1600
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