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s~n~t~es CONVERSION ROUTINES
 INTRODUCTION
 Conversion routines l ike binary to BCD, BCD to binary, and BCD to ASCII are often used in microprocessor based systems. This appl ications memo describes routines for converting:
 • Eight-bit unsigned binary to BCD. • Sixteen-bit signed binary to BCD. • Signed BCD to binary conversion 1 (using an addition
 method). • Signed BCD to binary conversion 2 (using a multi-
 pl ication method). • Signed BCD to ASCII • ASCII to BCD • Hexadecimal to ASCII • ASCI I to Hexadecimal
 1. EIGHT-BIT UNSIGNED BINARY-TO-BCD CONVERSION
 FUNCTION:
 Converts an unsigned binary number to a BCD number (3 digits). (BINN)
 Conversion ~ R0, R1
 A multiplication method is used.
 PARAMETERS:
 Input: BINN contains the binary number (8 bits
 unsigned.
 Output: Registers R0, R1 contain the BCD result
 13 BCD digits). RO is the most-significant byte. The maximum BCD result is 256 decimal.
 Refer to figures 1.1 and 1.2 for flowchart and program
 listing.
 HARDWARE AFFECTED
 REGISTERS RO
 X
 R1
 X
 R2 R3 R1' R2' R3'
 PS U F II SP
 PSL CC
 X
 IDC
 X
 RS WC
 X
 OVF
 X
 COM
 X
 C
 X
 2
 2650 MICROPROCESSOR
 APPLICATIONS MEMO
 RAM REQUIRED (BYTES): 1
 AS54
 ROM REQUIRED (BYTESI: 28
 EXECUTION TIME: Variable
 MAXIMUM SUBROUTINE NESTING LEVELS: 0
 ASSEMBLER/COMPILER USED: PIPHASM
 Enter CONV Subroutine
 Initialize PSL: • Operations with carry
 Logical compare • Clear carry
 1 (BINN) binary number —SRO
 IROI~R1
 j Clear MS 4 bits of R 1
 Decimal Adjust (R71
 Clear LS 4 brts of RO
 IR01 Binary Number —H'10' —+RO
 j (R1) ;BCD 16—~R1
 l Decimal Adlust R1
 l Add Carry from R1 to RO
 operation:conversion
 BINN Ieinaryl
 ExIT
 R0, R1 (BCDI
 FIGURE 1-1 Flowchart for Eight-Bit Unsigned Binary-to-BCD Conversion (Multiplication Method)
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SIGNETICS CONVERSION ROUTINES ■ AS54
 1 ; PD7b665i 2 ~+++++++++++++++++++++++++++++++++++++++++++++
 3 + 8 BIT UNSIGNED BINARY TO 8CD CONVERSION 4 ~+++++++++++++++++++++++++++++++++++++++++++++ 5 t b +THIS ROUTINE CONVERTS AN 8 BIT UNSIGNED BINARY 7 +NUMBER INTO AN UNSIGNED BCD tfJMBER. 8 + 9 +B1NAR1 NUMBER IS IN BINN. 18 +BCD NUMBER (AFTER CONVERSION} I5 IN R8►R1. it } HUNDREDS IN R6 12 } TENS►UNITS IN R1. 13 + 14 (DEFINITIONS OF SYMBOLS: 15 } lb 6(66 R8 EAU 6 PROCESSOR-REGISTERS 17 6fi1 R1 E9U 1 18 6668 WC E8U H'68' PSL: 1=WITH► 8=WITHOUT CARRY 19 8682 COM EAU H'82' 1=lOG1C► f=ARiTH.COMPARE 26 6661 C EAU H'61' CARRY:BORROW 21 8683 UN EAU 3 BRANCH COND.: UNCONDITIONAL 22 6862 LT EAU Z LESS THAN 23 + 24 t 25 ORC H' b6f' 2b + 27 6b6i BINN RES 1 BlHAR1 NUMBER. 28 + 29 ORG H'S6f' START ADDRESS OF ROUTINE. 38 + 31 f INITIALISATION: 32 8566 8588 77 8A CONV PPSL WC+CON WITH CARRY►LOGICAL COMPARE 33 8562 75 81 CPSL C CLEAR CRRR1 FLAC IN PSL. 34 8564 6C 8b 88 LODA,RB BINN 8 BIT BIN.NUMBER -7 Rf. 35 6537 C1 STRZ R1 1R8} -> R1. 3b 8588 45 fF ANDI►R1 H'8F' CLEAR MS 4 BITS BIN. NUMBER 37 656A 85 bb ADDI,Ri H'bb' PREPARE R1 FOR DECIMAL ADJUST. 38 856C 95 DAR,R1 39 ~ 48 656D 44 F6 ANDI,R6 H'F8' CLEAR LS 4 BITS. 41 } 42 656E 656E E4 18 LOOP COMI,R6 N'18' 43 8511 1A 69 BCTR►LT EXIT IF MS 4 BITS ZERO THEN RETRUN. 44 6513 A4 6f SUBI►R8 H'16'-1 SUBTRACT 1 FROM MS 4 BITS 45 8515 85 7B ADDI,R1 H'lb'+H'bb'-i ADD BCD ib AND PREPARE 4b 8517 95 DAR►R1 FOR DECIMAL ADJUST. 47 i518 84 68 ADDI,RB i ADD CARRY TO MS BCD DIGIT 48 i51A 1B 73 BCTR,UN LOOP BRANCH AGAIN 49 } 56 851C 851C 4i EXIT HALT END OF CONVERSION, 51 END
 FIGURE 1-2 Program Listing for Eight-Bit Unsigned Binary-to-BCD Conversion
 3
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SIGNETICS CONVERSION ROUTINES ■ AS54
 2. SIXTEEN-BIT SIGNED BINARY-TO-BCD CONVERSION
 FUNCTION:
 Converts a signed 16-bit binary number to a signed BCD number. Subtraction of base numbers is used.
 PARAMETERS:
 Input: BINN, BINN+1 contain the signed binary number.
 BINN is the most-significant byte. Binary .number is destroyed after conversion.
 Output: BCDD, BCDD+1, BCDD+2 contain the BCD result.
 BCDD contains the sign and the most-significant BCD digit. The minimum BCD result is —32768 decimal.
 The maximum BCD result is +32767 decimal.
 Refer to figures 2.1 and 2.2 for flowchart and program
 listing.
 HARDWARE AFFECTED
 REGISTERS RO
 X
 R1
 X
 R2
 X
 R3
 X
 R1' R2' R3'
 PS U F II SP
 PS L CC
 X
 IDC
 X
 RS WC
 X
 OVF
 X
 COM C
 X
 RAM REQUIRED IBYTESI: 5
 ROM REQUIRED IBYTESI: 106
 EXECUTION TIME: Variable
 MAXIMUM SUBROUTINE NESTING LEVELS: O
 ASSEMBLER/COMPILER USED: PIPHASM
 4
 Enter BBCD Rou mte
 Initialize PS L'. • Operations with carry • Clear borrow
 Clear BCDD, BCDD+1, BCDD~2 -10~ R1 lindex base reg~sterl
 Ve
 OperationBINN, BINN+1--- BCDD, BCDD+t, BCDD+2
 I Elnary) IBCDI
 Twos complement binary number
 1 H'09' negative signl—BCDD+2
 LOOP t
 Shift BCD reg ster left 4 brts for loading next BCD digit
 Subtract current base number from Binary number
 p
 Ve
 Add current base number to Binary number
 1 Set pointer to next base number: (R1) +2~R1
 (BCDD+21 ~1~BCDD+2
 FIGURE 2-1 Flowchart for Signed Binary-to-BCD Conversion
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SIGNETICS CONVERSION ROUTINES ■ AS54
 I • P0761/51 2 NINH111 H111N N1H+I NIH/NN/i1+1+N11NNIN 3 • BINARY TO BCD CONVERSION + 4 N{NH{HNNI+{NIHH NI+++N+H HNiNNN++14+ 5 + 6 +THIS ROUTINE CONVERTS A SiCNED BINARY MUIBEA 7 +Itb BITS1 INTO A SIGNED BCD NUMBER D •124 BITS: SICM + 5 BCD BIGITSI. 9 • 1/ +THE BiNAAT NUMBER IS IN B1NNrBiNN+1. 11 •TNE BCB MUMIER IS IN BCDD,BCDMI,BCDD+2. 12 +SINN RND BCDD ARE HOST SIGNIFICANT BITES. 13 INS MDBLE OF BCDD=1 FOA POSITIVE BINARI NUMBERS, t4 •MS NIBBLE OF BCDD=9 FOR NEGATIVE BINAAI NUMBERS. 15 • 16 +SUBTRAHENDS RRE PLACED IN REGISTER BASE 118 BTTESI l7 •
 ID +DEFINITION DF SYMBOLS: 19 + 21 1111 A/ EBU / PROCESSOR-REGISTERS 2t 1111 RI EBU 1 22 /N2 RZ EBU 2 23 1M3 R3 EBU 3 24 /ff8 YC EBU H'f6' PSL: !=YITH, 1=YITHOUT CARRY 25 1111 C EBU H'li' CARRNBORROY 26 fN2 N EBU 2 BRANCH COND,: NEGATIVE 27 /M3 UN EBU 3 UNCONDIT[ONALI 28 • 29 • 3/ OAG H'bll' START ADDRESS 31 • 32 /6H BINN RES 2 BINARY NUMBER MEMOAI LOCATION 33 /b12 ICDD RES 3 BCD REGISTER 34 1615 f615 21 if BASE BATA H'27,1/' IB6/f 35 1617 /3 E8 DATA H'/3,E8' 1161 36 fb19 M 64 DATA H'11r64' i/i 37 /b18 N /A DATA H'/1,IA' 1/ 38 16/D H 11 DATA H'N,11' I 39 11/A LEN EBU B-BASE LENGTH BASE REGISTER
 41 OR6 H'S11' START ADBR. OF PROGRAM 42 • 43 /SN /SN ]7 N BBCD PPSL YC+C ARITHNETIC+ROTATE KITH CARRY: 44 • CLEAR BOARgI. 45 1512 21 EOR2 AI INITIALISATION: CLEAR R1. 46 1513 f1 /3 LDDI,A3 3 47 /515 f515 CF 4b /2 LOCI STRArR/ BCDDrR3r- CLEAR 3 BITES OF BCD REGISTER. 48 /518 SB 76 BRNR,R3 LOCI 49 /51A f5 Fb LODLRI -LEN LENGTH OF BASE REGISTER. SO + Sl /SIC IE Ib f/ LODA,RZ BINM NS 4 BITS BINARY NUMBER. 52 151E 9A 11 BCFR,N LDOP 1F POS. CO TO LOOP 53 1511 1511 1b /2 COIW LODIrR2 2 LOAD INDEI REGISTER. 54 1513 f513 2/ LOCT EORZ A/ TNO'S COMPLEMENT BT 55 f5M AE 48 N SU8ArR1 BINN,R2r- SUBTRACTING FROM ZERO. 58 1511 CE bb H STRArR/ BINNrR2 57 IS1A SA 77 BRNR,R2 LOCI RETURN If NOT READY.
 58 ISIC /4 19 LODIrR/ N'/9' NEGATIVE SICK INDICATION. 59 151E CC /6 /4 STRA,R/ BCDD+2 SIGH IN LSI OF BCD REGISTER. 6/ + SHIFT BCD REG, LEFT 4 TIMES. 61 1521 1521 75 fl LOOP CPSL C CLEAR CARR1 FOR ROTATE. 62 /523 16 64 LODIrR2 4 BIT COUNT. 63 1525 /525 17 /3 LP2 LODI,A3 3 INDEI BYTE SHIFT, 64 f527 1527 IF 46 /Z LP1 LODArAI BCDDrR3~- BCD DIGIT INTD R/. 85 f52A H ARLrR1 CARR1 (PREVIOUS NS B1T1-) LSB bb A528 CF bb /2 STRArR1 BCDD,R3 ANB NS BIT -) CARAT, 67 ISZE SB 77 BRNA,R3 LP1 68 f53/ FA 13 BDAA,R2 LP2 64 + 7/ 1532 f532 85 /2 SUBL ADDIrRt 2 RESTORE BASE INBEX. 11 1534 H 12 LODI,R2 Z INIE1 kEGISTER 72 8536 17 I1 PPSL C CLEAR BOAROY 73 f538 1538 1E 46 H LOC2 LODArR/ BINN,R2,- LOAD BINN AND SUBTRACT 74 1538 AB 45 /F SUBA,R/ BASE-2561LENrAI,- CORRESPONDING 75 153E LE 66 // STRA,RA BINNrR2 BA5E DIGIT Ib 1541 511 75 ORNRrR2 LOC2 77 1543 lA f9 BCTA,N CORA IF BlNN NEG. THEN CORRECTION. 78 1545 IC B6 N LODA,RI BCDD+2 79 1548 62 ADDZ A2 ADD 1 TO LSB OF BCD NUMBER 8/ 1549 CC I6 A4 STRA,R/ BCDD12 C=1 IN PSL AND IA2)=1 8l /54C IB 64 BCTR,UN SUBL 82 83 154E 154E 16 /2 CORR LODIrR2 ? INDEC CDUNT 84 1551 /SSf /E 4b 1/ LOC3 LODArR/ BINMrA2r- ADP CORRESPONDING BASE BYTE TD 65 1553 OD 45 II ADDA,R/ BASE•ZSbILEN+2rR1,- BINARY NUMBER. 86 1536 CE bb N STRA,R/ BINN,R2
 67 1559 SA 75 BRNA,RZ LOC3 RETURN 1F NOT READTI
 BO ISSB 85 /3 ADDIrRI 3 UPDATE BA5E POINTER~C-IIN PSL 19 /550 59 42 BRNR.A1 LOOP RET UAN IF CONVERSION NOT READf
 91 IS5F ISSF h~ ETIT HALT END OF CDNVEASIDN
 91 END
 FIGURE 2-2 Program Listing for Signed Binary-to-BCD Conversion
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SIGNETICS CONVERSION ROUTINES ■ AS54
 3. SIGNED BCD-TO-BINARY CONVERSION 1
 FUNCTION:
 Converts afive-digit signed BCD number to a sixteen-bit signed binary number.
 Addition of base numbers is used.
 PARAMETERS:
 Input: BCDD, BCDD+1 BCDD+2 contain the BCD number.
 BCDD contains the sign plus the most-significant
 BCD digit.
 The range of BCD numbers is: —32768<BCD
 N u m be r<+327 67. BCDD is destroyed after the conversion.
 Output: BINN, BINN+1 contain the signed binary
 number. BINN is the most-significant byte.
 Refer to figures 3.1 and 3.2 for flowchart and program
 l isting.
 HARDWARE AFFECTED
 REGISTERS RO
 X
 R1
 X
 R2
 X
 R3
 X
 R1' R2' R3'
 PS U F II SP
 PS L CC
 X
 IDC
 X
 RS WC
 X
 OVF
 X
 COM C
 X
 RAM REQUIRED IBYTESI:
 ROM REQUIRED IBYTESI:
 EXECUTION TIME:
 5
 86
 Variable
 MAXIMUM SUBROUTINE NESTING LEVELS: ~
 ASSEMBLER/COMPILER USED: PIPHASM
 6
 Enter BBIN Routine
 Initialize PSL: Operations with tarry
 O —y Binary register 10 - ~R1 (number of base digl
 LOOP
 Clear carry lo—~c in PSL(
 LS BCD digit~R3
 Add current base number to binary number (R31 - i--.R3
 Shift BCD register right d bits to point to next BCD digit
 Set pointer to next base number. IR1) -2 —~R1
 p
 yes
 Sign BCD number
 negative
 Ve
 0
 Operation: BCDD, BCDD+7, BCDD+2~BINN, BINN+7
 (BCD( (Binary)
 Two's complement binary number
 C EXIT ,
 FIGURE 3-1: Flowchart for signed BCD-to-Binary Conversion

Page 7
                        

SIGNETICS CONVERSION ROUTINES ■ AS54
 t 2 3 4 5 6 7 8
 + PD76//52 ++iNi+i+l+iHiiiii{Iii+iii+♦iiiNiliiiii++++
 a BCD TO BINART CONVERSIpI +iiiiiisiiiiiiiiiiiiiiiii♦iiiiiiiiiiiii+44444 + + THIS F.OUiINE CONVERTS A SIGNED BCB NUMBER + 124 BITS: SKINS BCD DIGITS( INTO A SIGNER + BINART NMIIBEA I16 BITS1.
 9 + -32768 (BCD NUMBER 1+32161 if + BCB NUMBER IS LOST AFTER CONVERSION. 11 12 + THE BINART NUMBER IS IN BINMrBINMiI. 13 + THE BCD NUMBER IS IN BCDDrBCDDi1rBCBD+2 TAI-A41. 14 + THE BASE NUMBERS ARE 1N BA$Er- -rBASEi9 lRirR41. 15 + BIMN AND BCDD ARE MOST SIGNIFICANT BITES. Ib + 17 + PRINCIPLE OF CONVERSION IS: l8 + BINN = AI.RH A1.R1+ A2.R2+ A3.R3+ A4,R4 14 + A/ -A4 = NUMBER OF D1C1T$ OF BCD NU!®ER. 21 + Rf -RI = BRSE NUMBERS FOR CONVERSION, 21 22 + DEFINITIONS OF STMBOLS: 23 H// R/ EYU 1 PROCESSOR-REGISTERS 24 111! R1 EBU t 25 1112 R2 EBU 2 2b 1H3 R3 EBU 3 27 1H8 YC EBU H'f8' PSL: 1=YITHr 1=WITHOUT CARRT 28 Hf1 C EBU H'II' CARRI:BORROY 29 /fH Z EBU / BRANCH COND: ZERO 3f MH ON EBU 1 ALL BITS ARE 1 31 1116 SIGN EBU H'/8' TD TEST BCD, NUMBER 32 HH LEM EBU 1/ INDEX NUMBER (LENGTH BASE AEC( 33 + 34 ORC H'b/1' 35 + 36 f61f BINN RES 2 BINART NUMBER 31 1b12 BCDD RES 3 BCD NUMBER 38 1615 fb/S 21 11 BASE DATR H'27r11' IfIM 34 /617 13 EB DATA H'13rE8' 1111 41 1619 H 64 DATA M+ifrb4' 1M 41 IbH H /A DATA H'flrH' ll 42 A6/D H 11 DATA H'Hrll' 1 44 ORG N'451' START OF PROGRAM 45 1451 1451 77 /8 BBIN PPSL YC ARITNMET[C+ROTATE WITH CARRT 4b 4452 29 EORZ Rf CLEAR RA 47 1453 CC ib H STRArRI BINN CLEAR BINART REGISTERS 49 1456 CC K Ii STRArRf BINM+1 44 f459 i5 IA LODIrR1 LEN 1NDE1 FOA BASE DIGITS 5/ 1458 1458 75 Il LOOP CPSL C CLEAR CARR1 51 145D IF Ib 14 LODArR3 BCDD+2 LOAB LS BCD DIGIT iN A3 52 1461 47 1F ANDIrR3 H'/F' CLEAR MS 4 BITS 53 f462 19 ll BCTRrZ NEXT IF ZERO CO TO NEXT 54 1464 f464 f6 12 LOCI LOD1rR2 2 LOAD INDEN 55 f486 /46b 1E 4b H LOC2 LODArR/ BINNrA2r-Sb Nb9 BD 4b IS ADBArR/ BASErRIr- ADD BASE D1CIT TO BIN, NUMBER 57 /4bC CE bb H STRArRf BINMrR2 58 146F SA 75 BRNRrR2 LOC2 54 f471 BS 12 ADDIrRt 2 RESTORE BASE POINTER b/ 1473 FB bF BORRrR3 LOCI IF NOT READT RETURN TD LOCI 6l b2 f475 N75 /b 14 NEXT LODIrR2 4 BIT COUNT 03 1477 1477 /7 FD LP2 LODIrR3 -3 INDEX FOR BITE COUNT b4 /479 f419 fF b5 /S LP1 LODArR/ BCDD-25b+3rA3 BCD DIGIT INTO RI b5 641C SB RRRrRf CRRAT (PREVIOUS LS B1T1 -) MSB bb /41D CF b5 H STRArRB BCDD-256+3rR3 AND LS 811 -) CARRT. b7 f48/ DB 77 BIRRrR3 LPi NEXT BCDD BITE 68 f482 75 f1 CPSL C b9 1484 FA 7l BDRRrR2 LP2 NEXT SHIFT OF BCD REC. BIT 71 1486 F9 H BDRRrRI f♦2 UPDATE BASE POINTER WITHOUT 11 1488 F4 51 BDRRrR1 LOOP AFFECTING C FLAG IN PSL ANB 12 + CO TO LOOP IF NOT READT 73 148A F4 f8 TMIrAI SIGN 74 /46C 98 /D BCFArON EXIT IF SIGN POS. THEN READT. 75 148E 148E 77 Al COMP PPSL C CLEAR BORROW 76 1491 H /2 LODIrR2 2 NUMBER OF DIGITS 17 1492 /49Z 2/ LP3 EORZ A/ TWO'S COMPLEMENT BT 78 f493 AE 46 // SUBArR/ B[NNrR2r- SUBTRACTION FROM 2EA0 79 /49b CE bb // STRArA1 BINNrR2 81 f449 SA 77 BRNRrR2 LP3 BI + 62 8498 /498 4/ EXIT HALT END OF CONVERSION 63 END
 FIGURE 3-2 Program Listing for Signed BCD-to-Binary Conversion
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SIGNETICS CONVERSION ROUTINES ■ AS54
 4. SIGNED BCD-TO-BINARY CONVERSION 2
 FUNCTION:
 Converts afive-digit signed BCD number to a sixteen-bit signed flinary number.
 A multiplication method is used.
 PARAMETERS:
 Input: BCDD, BCDD+1 contain the BCD number. BCDD contains the sign plus the most-significant BCD digit. The range of BCD numbers is: —32768<BCD Number<+32767
 Output: BINN, BINN+1 contain the signed binary number. BINN is the most-significant byte.
 Refer to figures 4.1 and 4.2 for flowchart and program l isting.
 HARDWARE AFFECTED
 REGISTERS RO
 X
 R1
 X
 R2
 X
 R3
 X
 R1' R2' R3'
 PS U F II SP
 PSL CC
 X
 IDC
 X
 RS WC
 X
 OVF
 X
 COM C
 X
 RAM REQUIRED IBYTESI: 6
 ROM REQUIRED IBYTESI: 87
 EXECUTION TIME: Variable
 MAXIMUM SUBROUTINE NESTING LEVELS:
 ASSEMBLER/COMPILER USED: PIPHASM
 8
 Enter BCDC Rauvne
 Initialize PSL -• Operations with carry
 7
 O--BINN, BINN+1 5 —►A3 (BCD digit countl
 t
 Save sign of 6CD number
 Clear carry
 1 BINN, BINN+1-~R1, R2 I Binary number)
 l • Rotate IR1, R2) Left twice
 1 IR1, R21+(BINN, BINN~11—+ R1, R2
 l Rotate (R1, R2) Left once
 IR1, R21+MS BCD digit~Rt, R2 (R1, R21-- +BINN, BINN+1
 7
 Shift BCD register left 4 bits to point to next BCD digit
 IR31 -1~R3 (Digit countl
 Two's complement binary number
 Operation:BC D, BCDD+1, BCDD+2 - ►Bmn, Bnm+1
 I BCD( (Binary)
 y Multi plicanon: binary number x 10
 FIGURE 4-1: Flowchart for signed BCD-to-Binary Conversion
 (Multiplication Method►.
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SIGNETICS CONVERSION ROUTINES ■ AS54
 1 + PD76BI53 2 »+++r+r{♦arr++rr++++++r»++{+++++{+++{{i+
 3 + BCD TO BiMART CONVERSION + 4 ti{+1++H+N+MH44+H++H++HNr+++NNH{
 5 b t THIS ROUTINE CONVERTS A SIGNED BCD NUMBER 7 B
 + 124 BITS: SIGN + 5 WD DIGITS) INTO A SIGNED + BINARY NUMBER 116 BITS),
 9 + -32768 ( BCD NUMBER < +32167 18 + BCD NUMBER IS LOST RFTER CONVERSI(XI 11 12 t PRINCIPLE: 13 + BIN.=IIIIIlIMi11 +B1 +Ifl ICI +111 +D) tlll +E 14 + ABCDE= BCB NUMBER l5 16 t MULTIPLICATION BT l/ IS DONE BYo 17 t LOAD R2rRi KITH BIN. NUMBERr SHIFT LEFT TNICEr IB + ADD 81M. WMBER TO R2rAlr SHIFT LEFT ONCEr 19 + STORE A2rR1 IN BINNrBINN+I AS RESULT 2f 21 t DEfiN[T10N OF SYMBOLS: 22 1111 Rf EW B PROCESSOR-REGISTERS 23 ff11 R1 EAU i 24 /8f2 R2 EW 2 25 fif3 R3 EBU 3 26 /fB8 NC EW H'BB' PSL: 1=NITHr B=NITHOUi CARAT 27 ff6l C EW H'/1' CARAY:60RRON 28 ff62 N EW 2 COND: NEGATIVE 29 1815 NUN EBU 5 INDEN FOR NUMBER OF BCD DIGITS 3/ + 31 ORG H'aff' 32 + 33 fb// BINX RES 2 BINARY NUMBER 34 Ibf2 BCDD RES 3 BCD NUMBER ANO SIGN 35 6685 S[CN RES 1 SAVE SIGN D161T 36 t 36 + 39 OAG X'451' START OF PROGRAM 4/ t 41 f451 845/ 77 W BCDC PPSL NC RRITH,:ROTATE WITH CARRI 42 1452 T6 EORZ AB CLEAR RB 43 1453 CC /b fl STRArR/ BINN CLEAR BINARI NUMBERS 44 /45a Cf, /6 fl STRArR6 BINN+1 45 6459 f7 65 LODIrA3 NUM BCD INBEN REGISTER 46 + 47 1456 BC Bb 12 LODArR6 BCDD SAVE S1CN OF BCD NUMBER iN 48 145E CC Ib 65 STRArR/ SIGN MEMORY LOG. SIGN 49 + SB t MULTIPLY BINARY NUMBER B1 l6 51 1461 8461 75 f1 LOIIP CPSL C CLEAR CARRY 52 B4b3 0D 1a 0B LOBArAI BINN LDAD BIN. NUMBER IN A1rR2 53 f4bh W fb Bl LODA,R2 BINN+I 54 1469 D2 RRLrR2 ROTATE REGISTERS R1rR2 LEFT 2 55 f4bA Dl RRL,RI 56 14bB D2 RRLrR2 57 B4M: D1 RRL,R1 58 1460 ~ fb 81 ADDArR2 BINN+I ADD BIN, NUMBER TO RIrR2 59 1476 BD 66 fl ADDArAI BINN bf 6473 D2 RRLrR2 SHIFT A1rR2 LEFT ONCE b1 6474 D1 RRIrRI b2 t 63 + b4 1475 A1: /6 62 LODR,R/ BCDD LOAD MS BCD DIGIT 1N Rf 65 1478 44 /F AXDIrR9 H'1F' CLEAR NS 4 BITS bb 6471 82 ADDZ R2 ADD BC➢ TO BINARY NUMBER b7 /47B 65 6/ ADDIrAI 1 ADD CARRY TO MS BITE b6 647➢ CD fb 66 STRArR1 BINN STORE RESULT IN B1NMrBINN{l 69 6486 CC Bb /1 STRArR6 BINN{1 7f t ROTATE BCD NUMBER 4 TIMES LEFT 71 + TO POINT TO KENT BCD DIGIT 72 6483 f5 B4 LODirR1 4 BIT COUNT 73 6485 1465 fa 83 LP2 LODIrR2 3 INDEN FOA BYTE Ca1NT 74 6487 1467 fE 4a f2 LFI LODprR6 BCDDrR2r-75 /481 D1 RRL,RB SHIFT BCD BYTE LEFT 7b 1468 CE as 62 STRArR6 BCDDrA2 77 148E SA 77 BRNR,R2 LP1 NENi BITE OF BCD REGISTER 78 8496 F4 73 BDRArR1 LP2 NENT BlT SHIFT 79 1492 FB 4D BDRArR3 LOOP TD LOOP 1F MULTIPLY NOT READY se + 8l 6494 fC 06 /S LD➢ArR6 SIGN 82 1497 9A ID BCFRrN EN[T IF—SIGN POS. THEN READY 83 1499 77 I1 PPSL C CLEAR CARRY 64 6446 6a 02 LODIrR2 Z INDEN LOADING 65 649D 649D 26 LF3 EORZ R6 TNO'S COMPLEMENT BT 66 044E AE hb f6 SUBA,RB BINNrR2 SUBTRACTING FRDM """ 67 6411 p: fb 00 STRA,RB BINN 86 6414 SA 77 BRNA~FZ LF3 89 + 4f 1416 A4A6 46 EN11 MALI END OF cDXVERSIDN 91 END
 FIGURE 4-2 Program ListingforSigned BCD-to-Binary Conversion
 9
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 5. SIGNED BCD-TO-ASCII CONVERSION
 FUNCTION:
 Converts n BCD digits plus sign ton + 1 ASCI I characters (sign included).
 PARAMETERS:
 Input: BCDD, BCDD+1, BCDD+ (numb — 1) BCDD contains the sign plus the most-significant digit (2 BCD digits/byte). Numb, is the number of BCD bytes.
 Output: ASCI,~,SCI+1, ,ASCI + (num — 1) contains the signed result. ASCI contains the sign. ASCI+1 contains the most-significant byte.
 Refer to figures 5.1 and 5.2 for flowchart and program listing.
 HARDWARE AFFECTED
 REGISTERS RO
 X
 R1
 X
 R2
 X
 R3
 X
 R1' R2' R3'
 PS U F II SP
 PSL CC
 X
 IDC
 X
 RS WC
 X
 OVF
 X
 COM C
 X
 RAM REQUIRED (BYTESI:
 ROM REQUIRED (BYTESI:
 EXECUTION TIME:
 N Numb, N Num+1
 53
 Variable
 MAXIMUM SUBROUTINE NESTING LEVELS: 0
 ASSEMBLER/COMPILER USED: PIPHASM
 10
 Enter BASC Routine
 Initialize PSL: • Operations with carry • Clear carry
 1 Number of BCD digits—~R3
 LOOP
 LS BCD-Byte —SRO
 1 Clear MS 4 bits of RO
 l IRO(' H'30'~RO
 IRO)—ASCI indexed IR31
 SHFT!
 Shift BCD register right 4 bits to point to next digit.
 j .IR31 —1 .R3 lindex coumerl
 0
 Yes
 Sign digit --.RO
 Operation:BCD digit + W '30'—+ASCI I
 (Conversion)
 FIGURE 5-1 Flowchart for BCD-to-ASCII Conversion (signed)
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SIGNETICS CONVERSION ROUTINES ■ AS54
 1 2
 + + PD7b/$54
 3 t++++++++++++++++++++++++++++++++++++++++++++ 4 + BCD TO ASCII CONVERSION + 5 ~++++++++++++++++++++++++++++++++++++++++++++ b + 7 + THIS RO!;TINE CONVERTS A SIGNED BCD NUMBER 8 + INTO ASCII CHARACTERS (SIGN INCLUDED(. 9 + BCD FORMAT: SIGN + BCD DIGITS ITNO DIGITS:BYTES) 1/ + THE NUMBER OF BCD DIGITS -> R3 : NUM it + THE NUMBER OF BCD BYTES -> R2 = NUMB 12 + BCD NUMBER IS IN BCDDr6CDD+lr---rBCDD+IN-11 13 + ASCII CHARACTERS ARE IN ASCIIrASCiI+Ir---rASClI+NUM 14 } ISIGNI (BCD DIGITS( 15 + lb + DEFINITIONS OF SYMBOLS: 17 + 18 /i99 R8 EAU / 19 9811 R1 EAU 1 28 9912 R2 EAU Z 21 9993 R3 EAU 3 22 9946 NC EAU H'/8' PSL: 1=NITHr 8=WITHOUT CARRY 23 9981 C EAU H'/1' CARRY:60RRON 24 9813 UN EAU 3 COND: UNCONDITIONAL 25 ii68 Z -EAU 9 ZERO 2b ~ 27 + IN THIS EXAMPLE THE CONVERSION OF 5 BCD DIGITS 26 ~ IS PERFORMED, 29 + 3i 9983 NUMB EAU 3 NUMBER OF BCD BYTES 31 iii5 NUM EAU 5 NUMBER OF BCD DIGITS 32 +
 34 + 35 ORG H'4E8' 3b + 31 i4E8 BCDD RES NUMB RESERVE FOR BCD NUN/ER 38 94E3 ASC1 RES NUN+1 RESERVE FOR SIGNrASCI[ DIGITS 39 f 4/ ORG H'S11' PROGRAM START HERE 41 t 42 9599 9599 77 18 BASC PPSL NC ARITHMETIC:ROTATE KITH CARRY 43 1582 15 /i CPSL C CLEAR CARR1 44 1584 17 95 LODIrR3 NUM INDEX REGISTER 45 + 4b 159b 95/b /C 94 E2 LOOP LODArRI BCDD+NUMB-1 LOAD LS BCD DIGIT IN Ri 47 1589 44 9f ANDIrRI H'9F' CLEAR !~ 4 BITS 48 15/B 84 3/ ADDIrRB H'31' ASCII CHARACTER 49 /59D CF b4 E3 STRArR9 ASCIrR3 STORE ASCII CHARACTER 5/ + 51 1511 i51/ 95 /4 SHFT LODIeRI 4 BIT COUNT 52 1512 1512 /b FD LP2 LODIrR2 -NUMB INDEX fOR BYTE SHIFT 53 1514 1514 /E 63 E3 LP1 LODArR9 BCDD-25b+NUMBfR2 54 1517 5/ RRRrRI CARRY (PREVIOUS LS 6ITi -) MSB 55 1518 CE b3 E3 STRArRB BCDD-25b+NUMBrR2 AND LS BIT -)CARRY 5b 951B DA 77 BIRRrR2 LP1 57 951D 75 91 CPSL C CLEAR CARRY 58 151E F4 71 BDRRrRI LP2 59 8521 F8 h3 BDRRrR3 LOOP IF NOT READY GO TO LOOP b9 + bi 1523 1523 /C /4 E2 SIGN LODArR9 BCDD+NUMB-i SIGN -> Ri b2 f52b 18 /7 BCTRrZ PO$ b3 1528 $528 /4 2D NEC LODIrR9 A'-' b4 /5ZA CC i4 E3 STRArRI ASCI b5 /52D iB /5 BCTRrUN EXIT 66 852E 152E 84 26 POS LODIrR9 A'+' 67 f531 CC 84 E3 STRArR9 ASCI
 b6 + b9 9534 1534 48 EXIT HALT END OF CONVERSION 79 END
 FIGURE 5-2 Program Listing for BCD-to-ASCII Conversion (Signed)
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SIGNETICS CONVERSION ROUTINES ■ AS54
 6. ASCII-TO-RCD CONVERSION
 FUNCTION:
 Converts n ASCI I digits to n BCD digits. ASCI I ~ BCD
 PARAMETERS:
 Input: ADIG, ADIG+1, ----, ADIG+(n — 1) contain ASCI I digits. The most-significant digit is in ADIG (byte/digit).
 Output: BCDD, BCDD+1, ----, BCDD + (n-1) contains BCD digits. The most-significant digit is in BCDD (2 digits/byte).
 Refer to figures 6.1 and 6.2 for flowchart and program listing.
 HARDWARE AFFECTED
 REGISTERS RO
 X
 R1
 X
 R2
 X
 R3
 X
 R1' R2' R3'
 PS U F II SP
 PS L CC
 X
 IDC
 X
 RS WC
 X
 OVF
 X
 COM C
 X
 RAM REQUIRED (BYTESI:
 ROM REQUIRED (BYTESI:
 EXECUTION TIME:
 nADIG + nBCDD
 37
 Variable
 MAXIMUM SUBROUTINE NESTING LEVELS: 0
 ASSEMBLER/COMPILER USED: PIPHASM
 12
 Enter ASBC Routine START
 CONV
 Initialize PSL • Operations without carry • Clear carry
 BCD Count -yR2
 ASCI I count ~R3
 LOOP
 Move ASCII (R3) digit —SRO
 Subtract H '30' -RO
 save RO-yRl
 Save RO
 BCDD IR2)
 NEXT No
 Ve
 Add R1 SRO
 Save RO in-~ BCDD (R2)
 Add + 1 to BCD Couni IR2)
 0
 Yes
 Move ASCII (RB) digit SRO
 Shift RO left 4 bits
 FIGURE 6-1 Flowchart for ASCII-to-BCD Conversion
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SIGNETICS CONVERSION ROUTINES ■ AS54
 1 + PD7b$655 2 +++++++++++++++++++++++~++++++~++++++~++++t++
 3 + ASCII TO BCD CONVERSION + 4 ++++++++~+++++++++++~++++++++++++++++++++++++
 5 + b + THIS ROUTINE CONVERTS A STRING OF ASCII 7 + DIGITS TO A STRING OF BCD DIGITS. 8 + 9 + ADIG IS MS DIGIT ASCII 18 + BCDD IS MS DIGIT BCD 11 + 12 + DEFINITION5 Of SYMBOLS: 13 8888 R$ EAU $ PROCESSOR-REGISTERS 14 8$81 R1 E9U 1 15 8$82 R2 EOU 2 lb $883 R3 EAU 3 17 $886 WC E9U H'BB' PSL: 1-WITH► $-NITHOUT 18 6881 C EAU H'$1' CARRI:BORROW 19 6683 UN E8U 3 BR,COWD: ALWATS 26 + 21 + IN THIS EXAMPLE THE CONVERSION OF 5 22 + ASCII CHARACTERS iS PERFORMED. 23 ~► 24 8885 NUM EAU 5 25 8$$3 NUM1 E0U 3 2b + 2B ORG H'756' RAM DEFINITIONS 29 $756 ADIG RES NUM ASCII BITES RESERVED 38 6$$5 AGNT E9U S-ADIG ASCII DIGIT COUNT 31 $755 BCDD RES NUM1 BCD BITES RESERVED 32 8863 BCNT E9U 9-BCDD BCD BITE COUNT 33 + 34 ORG H'58$' START OF SUBROUTINE 35 85$8 75 89 CONV CPSL WC+C ARITH.NITHOUT:NO CARRY 36 65$2 $b 83 LODI►R2 BCNT BCD COUNT -? R2 37 65$4 $1 65 LODI►R3 ACNT ASCII COUNT ->R3 36 $566 $f b7 4f LOOP LODA~R$ ADIG-1rR3 R6 HRS ASCII DIGIT 39 $5$9 A4 38 SUBIrR6 H'3$' MAKE IT BCD 48 8588 CI STRZ R1 R$ ->R1 41 858C CE bl 54 STRA►RB BCDD-1rR2 SAVE 1 BCD DIGIT 42 A58f FB 63 BDRReR3 NEXT DECREMENT -NON ZERO BR 43 8511 if 85 25 BCTArUN BYE CDNVERSION COMPLETE 44 8514 $F b7 4F NEXT LODArR$ ADIG-1rR3 NEXT ASCII DIGIT 45 $517 A4 38 SUBIrRB H'38' MAKE IT BCD 46 1519 D$ RRLrRB SHIFT LEFT 4 BITS 47 651A D$ RRL►R$ 46 6518 D8 RRL~R6 49 851C D8 RRLrR6 58 $SID hl IORZ R1 INCLUSIVE OR LOW ORDER 51 851E CE b7 54 STRA►RB BCDD-1rR2 STORE 2 BCD DIGITS 52 $521 FA $$ BDRRrR2 ~+2 DECREMENT BCD COUNT 53 $523 fB bl BDRRrR3 LOOP DECREMENT-NON ZERO BR. 54 1525 46 BiE HALT END OF ASCII -1 BCD 55 END
 FIGURE 6-2 Program Listing for ASCII-to-ECD Conversion
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SIGNETICS CONVERSION ROUTINES ■ AS54
 7. HEXADECIMAL-TO-ASCII CONVERSION
 FUNCTION:
 Converts a string of hexadecimal digits to a string of ASCI I digits.
 PARAMETERS:
 Input: HEX, HEX+1, ----, HEX + (n — 1) HEX is the most-significant digit (2 Hex. digit/byte).
 Output: ASCI, ASCI+1, ----, ASCI + (n — 1) ASCI is the most-significant digit.
 Refer to figures 7.1 and 7,2 for flowchart and program listing.
 HARDWARE AFFECTED
 REGISTERS RO
 X
 R1
 X
 R2
 X
 R3
 X
 R1' R2' R3'
 PSU F II SP
 PSL CC
 X
 IDC
 X
 RS WC
 X
 OVF
 X
 COM C
 X
 RAM REQUIRED (BYTESI: nHEX + nASCI
 ROM REQUIRED (BYTESI: 59
 EXECUTION TIME: Variable
 MAXIMUM SUBROUTINE NESTING LEVELS: 0
 ASSEMBLER/COMPILER USED: PIPHASM
 Enter HASC Routine START
 CONV
 Initialize PS L: • Operations with carry • Set carry
 ASCI I Length —.R3
 HEX Length ~R2
 Mave HEX Digits IR2) SRO
 RO—i R1
 Clear MS 4 Bits R1
 Get ASCII Equal (RU --~ RO
 Save ASCII Character
 0
 NEXT
 Move HEX digits (R2) SRO
 RO~R1
 Shift right 4 bits R1
 Clear MS 4 bits R1
 Get ASCII Equal IRiI —SRO
 Save ASCI I Charade
 IR21-1~R2
 0
 Ve
 Yes
 FIGURE 7-1 Flowchart for Hexadecimal-to-ASCII Conversion
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SIGNETICS CONVERSION ROUTINES ■ AS54
 1 ~ PD7b995b 2 ~+++++++++++++~+++++++++~++++++++++++++++ 3 f HENIDECIMAL TO ASCII CONVERSION + 4 i+++++++++++++++++++++++~+++++++*++++++++ 5 + b ~ THIS ROUTINE CONVERTS A STRING OF ASCII 7 } DIGITS TO A STRING OF HEN DIGITS. 8 ; 9 ~ ASCI IS MS DIGIT A5CII. 16 } HEN IS MS DIGIT HENIDECIMAL. li } 12 ~ DEFINITION OF SYMBOLS: 13 6699 R8 EAU 9 PROCESSOR-REGISTER 14 9961 R1 EAU 1 15 9662 R2 EAU 2 16 6663 R3 EAU 3 17 9668 MC EAU H'98' ARITHMETIC CARRY 16 6$91 C EAU H'61' CARRY:BORRON 19 ii93 UN EAU 3 UNCDND. BRANCH 26 + 21 ~ IN THIS E%AMPLE 3 HENIDECIMAL 22 + CHARACTERS ARE CONVERTED. 23 9962 NUM EAU Z NEN BYTE COUNT 24 6993 NUMi EAU 3 ASCII BYTE COUNT 25 { 27 ORG H'b99' RAM DEFINITIONS 28 ibi9 HEN RES NUM RESERVES HEN BYTES 29 6662 HLEN EAU 3-HEX LENGTH OF HEX 3f 6b62 ASCI RE5 NUM1 RESERVES ASCII BYTES 31 1693 ALEN EAU t-ASCI LENGTH OF ASCII 32 f 33 ORG H'S99' START OF ROUTINE 34 9566 77 69 CDNV PPSL YG+C ARITH.NITHr 5ET CARRY 35 6592 97 93 LODI►R3 ALEN R3= ASCII LENGTH 3b 9594 6b 92 LODI►R2 HLEN R2= HEX LENGTH 37 959b $E b5 FF CHEN LODArR6 HEN-1rR2 CET HEN DIGITS 38 9519 C1 STRZ R1 R6 -)R1 39 959A 45 6F ANDIrRI H'9F' CLEAR MS 4 BITS 49 $56C 9D b5 2C LODArR9 ANSI►R1 LOAD ASCII CORRESPONDI 41 959E CF bb $1 STRA►R9 ASCI-I►R3 SAVE IT 42 9512 FB $3 BDRR►R3 KENT R3-ir R3() BRANCH 43 9514 1F 95 26 BCTArUN BYE END OF CONVERSION 44 9517 9E b5 FF NENT LODA►R9 NEN-1►R2 GET HEN DIGITS 45 951A G1 STRZ R1 R9 -> Ri 4b 951B 51 RRR►R1 SHIFT RIGHT 4 BITS 41 651C 51 RRR►R1 48 951D 51 RRR►R1 44 151E 51 RRR►Ri Si 951E 45 9F ANDI►R1 H'9F' CLEAR M5 4 BITS 51 6521 $D b5 2C LODA►R9 AN5IrR1 LOAD ASCII CORRESPONUI 52 9524 CF bb 91 STRA►R6 ASCI-1rR3 SAVE IT 53 9527 FA 99 BDRR►R2 S+Z R2 - 1 CONT. 54 6529 F8 5B BDRR►R3 CHEN R3-ir R3<> BRANCH 55 ~ 5b 652B 49 BYE HALT END 4F CONVER5ION 57 # 58 952C 3i 31 32 33 ANSI DATA A'912345b789ABCDEF'
 34 35 3b 37 38 39 41 42 43 44 45 4b
 59 b6
 } END
 FIGURE 7.2 Program Listing for Hexadecimal-to-ASCII Conversion
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SIGNETICS CONVERSION ROUTINES ■ AS54
 8. ASCII-TO-HEXADECIMAL CONVERSION
 FUNCTION:
 Converts a string of ASCI I digits to a string of hexadecimal digits. The conversion is done by table look-up. Non-numeric ASCI I halts this routine. It may be changed to report non-numeric.
 PARAMETERS:
 Input: ASCI, ASCI+1, ----, ASCI + (n — 1) ASCI is the most-significant digit.
 Output: HEX, HEX+1, ----, HEX + (n — 1) HEX is the most-significant digit (2 Hex. digits/byte)
 Refer to figures 8.1 and 8.2 for flowchart and program l isting.
 HARDWARE AFFECTED
 REGISTERS RO
 X
 R1
 X
 R2
 X
 R3
 X
 R1' R2' R3'
 PSU F II SP
 PSL CC
 X
 IDC
 X
 RS WC
 X
 OVF
 X
 COM C
 X
 RAM REQUIRED (BYTESI:
 ROM REQUIRED (BYTESI:
 EXECUTION TIME: Variable
 nASCI + nHEX
 68
 MAXIMUM SUBROUTINE
 NESTING LEVELS: 1
 ASSEMBLER/COMPILER usED: PIPHASM
 16
 Enter ASHC Routine START
 Initialization PSL=WC+C
 R3 =ASCII Length R2=HEX Length
 ASCII digit IR3) SRO
 Store low order HEX (R2)
 (R3-11
 ASCII digit IR31 -SRO
 t LKUP
 Table lookup RO—iRl
 Shift left 4 bits RO
 Clear LS 4 bits RO
 Place low order HEX In RO
 IR2-11
 IR3-11
 =16-~R1
 Compar RO--~ Table (R1)
 CAmpare R1 = 1
 Halt at table end; may be changed to report nom numeric
 FIGURE 8-1 Flowchart for ASCII -to-Hexadecimal Conversion
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SIGNETICS CONVERSION ROUTINES ■ AS54
 1 2 3 4 5 h 1 B 9 !f 11 !2 13 14 1911 15 9111 16 fff2 17 1113 18 9998 19 1191 29 1113 21 9992 22 9119 23 24 25 28 27 1113 28 fff2 29 31 32 33 9bff 34 8113 35 fbf3 36 fff2 37 3B 39 9511 77 f9 4f 9512 f7 f3 41 8514 f6 f2 42 f5fb fF b5 FF 43 1599 36 96 44 fSfB fl 45 fSfC CE 6b A2 4b 151E FB 1D 47 1511 18 31 48 44 1513 95 tf 5f 1515 ED 45 lE 51 1518 14 52 1519 E5 fl 53 1518 9A 78 54 f51D 4f 'S5 56 151E 38 31 32 33
 34 35 3b 37 38 39 41 42 43 44 45 46
 57 58 152E 9F b5 FF 54 1531 3B b/ M 1533 f1 61 1534 Df b2 1535 Df b3 f53b Df b4 1537 Df b5 1538 44 F9 b6 953A bE bb f2 67 953D CE bb f2 b8 9549 FA H b9 /542 FB 42 7f 71 1544 49 72
 + FD76fB57
 + ASCI? TO HEN CONVERSION +
 i + THIS ROUTINE CONVERTS A STRING OF ASCII + DIGITS TO A STRING OF HENIDECIMAL DIGITS + ASCI IS MS DIGIT ASCII + HEN IS MS DIGIT HENIDECIMAL + CONVERSION DONE BT TABLE LOOKUP 3 NON NUNERIC ASCII HALT ROUTINE
 f DEFINITION OF STNBOLS: Rf EOU f REGISTER-PROCESSOR RI EOU 1 R2 EOU 2 R3 EOU 3 NC EAU H'98' AAITHMET[C CARRT C EAU H'fl' CARRT:BORRON UM EAU 3 BRANCH UNCOND. LT EAU 2 LESS THAN EO i
 EOU f EBUAL
 3 IN THIS EXAMPLE 3 ASCI DIGITS + ARE CONVERTED TD HENIDECIMAL
 NUM EOU 3 A5CII BITE COUNT NUM1 EOU 2 HEN BTTE COUNT
 DRG H'bff' ASCI RES NUN ALEX EAU S-ASCI HEN RES NIJMI HLEN EfU f-HEN t
 ORG H'Sff' CONV PPSL NC+C
 LODIrR3 ALEX LODIrR2 HLEN
 ACON LODAeRf ASCI-1rR3 BSTRrUN LKUP LODZ Rl STRArRB HEN-IrR2 BDRReR3 NEXT BCTRrUN BTE
 LKUP LODIrRI !b ALKU CONArRf ANS L Rir-
 RETCrEO CONIrRI 1 BCFRrLT ALKU HALT
 RAM DEFINITIONS RESERVED ASCII BITES LENGTH Of A5CII RESERVED HEN BITES LENGTH OF HEN
 START OF ROUTINE ARITH.NiTH i CARRT SET R3 = ASCII LENGTH R2 =HEX LENGTH GET ASCII DiCIT LOOKUP SUBROUTINE R1 -> Rf SAVE HEN CORRESPONDING IR3-l)r R3 (> BRANCH END OF CONVERSION
 LOOP CONSTANT COMPARE TO TABLE RETURN - MATCH FOUND TEST END OF TABLE NO- LOOK AGAIN ERROR - NON NUNERIC HE
 ANSI DATA A'f123456784ABCDEF'
 t NEXT LODArR$ RSCI-lrR3
 BSTRrUN LKUP LODZ R1 RRLrR9 RRLrRf RRLrR9 RRLrRf AND1rRf H'F9' IORAeR9 HEN-1rR2 STRAeRf HEN-1rR2 BDRRrR2 f~+2 BORRrR3 ACON
 BTE HALT END
 FIGURE 8-2 Program Listing for ASCII-to-Hexadecimal Conversion
 CET NEXT ASCII DIGIT LOOK UP SUBROUTINE R1 -> R/ SHIFT LEFT 4 BITS
 CLEAR LS 4 BITS COMBINE LON ORDER SAVE 2 HEN DIGITS IR2-tlr CONTIUNE IR3-i). R3 <> BR/NCH
 END OF CONVERSION
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Signetics 2650 Microprocessor application memos currently available:
 AS50 Serial Input/Output AS51 Bit and Byte Testing Procedures
 AS52 General Delay Routines AS53 Binary Arithmetic Routines AS54 Conversion Routines SP50 2650 Evaluation Printed Circuit Board Level System (PC1001)
 SP51 2650 Demo Systems SP52 Support Software for use with NCSS Timesharing System SP53 Simulator, Version 1.2
 SP54 Support Software for use with the General Electric Mark I I I Timesharing
 System SS50 PIPBUG SS51 Absolute Object Format (Revision 1) MP51 2650 Initialization MP52 Low Cost Clock Generator Circuits MP53 Address and Data Bus Interfacing Techniques
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