An HP16CMWP 34S Dictionary

Jake Schwartz

TheRPN-basedHP16C, introduced on July 1, 1982 (along with the HP15C on the same day) represented
HewletPac kar dbés f i r sti partotgermapmmetrod sp rcoadl uccuel aat or 6, wi t
integers in binary, octal, decimal or hexadecimal bases. Included were (among others) integer arithmetic in
unsi gsamdpleneldt s ocomple@edit modeshit shifting, rotating, masking anogical (AND, OR,

NOT, etc.) operatorsas well as accounting f@otentialcarry and overflow conditions. The word size could be
set to anythindpetweenl and64 bits and the calculator would respect this word size in all its operations,
includingadjuging its 203 bytes oRAM by expandingor contracting the number of accessible datpsters
depending on word size.

Machines (such as the HP4218,/49/50, 35%from follow-on HP calculator generations accommodated some
of the HP16 C0 sno@iniicoropleiely porded thiullyfunctidn set. Having been frustrated with

this situation, Rick Grevelle and | created the HP16C Emulator Library in 1993, which broughtite&6C
capabilityto theHP48SX(via are-definableMylar keyboard overlay) Following this, nothing came close until

the advent of th&/P 34S, the recent braichild of Walter Bonin, Paul Dale and Marcus Von Cube.

Repurposed from an HP20b or HP30Db, this function set notimellydesvirtually the entire HP16C
functionality, bu f ar exceeds it in many ways. With lardee me
memory, the 34S permits 12 digits of integers to be displayed (versus 8 on the 16C), expands program mem«
to multiple bankof 506 steps @rsts a maximum of 208tefs at the expense of data registimnsthe 16C)

displays program steps in alphanumeric format (as opposed to 16C key codes) and runs at least 100 times a
fast.This is not to mention the 112 data registers, 104 flags, ALPHA register and abilitywatheither a 4

or 8level RPN stack.
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Figure 1. (L to R)HP16C, HP48SX keyboard with HP16C Emulator Library overlay attadhéi34S.
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First, table 1shows abrief overview of the comparison:

HP16C

WP 34S

ENTER, RZ, RY X
LASTxX, FLOAT Mode, Leading
zeros on/off (SF3, CF3)

Stack & Display Manipulation

ENTER, RZ, RYy X
RCL L, H .d, LZON, LZOFF,
CLSTK, DROP, FILL

Arithmetic, § 1/x, ABS, RMD,
Double-word multiply, divide
and remainder

Math

Arithmetic, § 1/x, ABS, RMDR,
Double-word multiply, divide,
and remainder, x4y ~ f 2 3i 3

HEX, DEC, OCT, BIN

Base Conversions

HEX, DEC, OCT, BIN and any
integer base between 2 and 16

16s, 206sWSIZEN B &N
8-digit WINDOW chunks on
displayed number

Complement Modes and Word
Size

1COMPL, 2COMPL, UNSIGN,
WSIZE 171 64, 12-digit chunks
left-shift, right-shift of displayed
number

Flags 071 5, SF, CF, F?

Flag Manipulation

Flags 0-99 & A-D, SF, CF, FF,
FS?, FS?C, FS?S, FS?F,
CLFLAG

SB, CB, B?, #B

Bit Manipulation

SB, CB, FB, BS?, BC?, nBITS

AND, OR, NOT, XOR

Logical Operations

AND, OR, NOT, XOR, NAND,
NOR, XNOR

RL, RR, RLn, RRn, RLC, RRC,
RLCn, RRCn, SL, SR, ASR, LJ,
MASKL, MASKR

Rotate/Shift/Mask Operations

RL 01, RR 01, RL n, RR n, RLC
01, RRC 01, RLC n, RRC n, SL
01, SR 01, SL n, SR n, ASR 01,
LJ, RJ, MASKL n, MASKR n

STO, RCL, STO I, RCL I, STO
(i), RCL (i), X<>I, X<>(i),
CLEAR REG

Register Access Operations

STO n, RCL n, S
Y n, X<> n, X<>
register arithmetic, recall

register arithmetic, CLREG

Table 1.HP16C andWP 34S highlevel function comparison.

For those of us who have always considered the HP16C to be essential, it seemed logical to create a concise
dictionary to @t r ahkvpP348 onespshawindlitie Companable Keystookeshwantbieve

the same outcome. The resulths fourpagetable 2 garting on the next pagé@&he table columns consist of the
HP16C keystroke sequence, the function descriptionMR&4S keystroke sequence, and finally any
additional 34S functions whichear r el at ed. I n cases where the 34S p
tricks, those items are listed on separate lines. Hopefully, this will be of use to those who have discovered the

34S, canét put it down andorwi sh to carry around
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16C Function

Description

34S Function

Alternate 345 Function(s)

Turn on....

Turn off a
[oN] /(=] Reset continuous memory

[ON] /(7] Change digit separator 0./

Clears last digit or whole disp

Clear X

CLEAR

Clear program memory

CLEAR

Clear registers

(f]JcLEAR

Cancel prefix entry

1]

3(CLx

3 CLP)

E(X.FCN) CLREG

(Press shift key again)

[0 to [8]).[A]to [F]

Digit entry

@.®_@A..0

[HEX][DEC]{OCT] |BIN]

Number base modes

Set other bases 3-15

] Decimal point =]

Duplicate X into Y

Change sign

EEX Enter exponent m

2y ' ra):
(Re]. [@[R4] Roll down, roll up DRt

033

) (MODE) BASE n

(fJlsHOW etc.

Temp display X in specified base

(Recently removed)

[fJSET COMPL [17s]

1s compliment mode

§i3(MODE) 1COMPL

(fJSET comPL

2s compliment mode

€3 (MODE] 2COMPL

[fJSET COMPL [UNSGN]

Unsigned mode

€i3(MODE) UNSIGN

WSIZE)

Set word size

(MODEWSIZE(>)X) |

() MODE WSIZE R

WINDOW n Displays specified 8-digit segment of the integer in BE
X
Scroll left, scroll right by one digit
E3P.FCNI/SF n EP.FCN)FF n
Set flag, clear flag rer——
3 P.FCNJCF n
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16C Function Description 34S Function Alternate 34S Function(s)
m l STATUS I Temp display current modes mg:[ATLJS
l FLOATI n or . Floating-point decimal mode n\ H .d
_ B IZ_] B Arithmetic Operators _B@
(1] Remainder €3 (RMDR)
Square Root n WX a@
M Reciprocal n 1/x

Double Multiply

E3(X.FCN)DBL x

w Double Divide m[ X.FCN/DBL/
: DBLR I Double Remainder mFX*FCNj DBLR
ﬂS_J Absolute Value n | Xlr
[ [@ Shift Left, Shift Right mL_F—CN:‘] SL(0)1) mXE_C NISL o

: D X.FCN) SR@D (BX:FCN)SR n
90 (AsR] Arithmetic shift Right B(X.FCN] ASR(0)(1) G(X.FCN) ASR £
m Rotate Left, Rotate Right [[g}—)x(»';«g’:” [;LR@@%

(ReC] & (RRC]

Rotate Left through Carry, Rotate Right through
Carry

3 X.FCN)RLC(O)(D
3 X.FCN) RRC (0)(D)

3 (X.FCN) RLC (V)
G3(X.FCN) RRC(=)(Y)

@ @®Ra)

Rotate Left n Bits, Rotate Right n Bits

3 X.FCN)RL n
3 X.-FCN)RR n

3(X.FCN) RL(=)(Y)
DX .FCN RR(=)Y)

RLCn] RRCn]

Rotate Left (or Right) through Carry n Bits

3 X.FCNJRLC n
3 X.FCN)RRC n

Left Justify m LEC,N LJ m XFCN RJ

(A [MASKL] Mask Left [ X.FCN) MASKL n I X.FCN) MASKL(=2)(Y)

[f] [MASKR] Mask Right L3 X.FCN MASKR n D (X.FCN] MASKR (*)(Y)

[ (s8] Set Bit DX.-FCN)SB n 3 X.FCN) se(=>([Y)

[CB] Clear Bit GI(X.FCNJCB I B X.FcN) cBEY)

) Flip Bit (Invert Bit) 3 X.FCN)FB n 3 X.FCN) FB(*)(Y)

Number of Bits m‘X;FCN nBITS

NOT] [f](OR] NOT, OR @DNOT) [IOR) 3(X.FCNJ NOR
HHC Paged of 6 HHC
2011 20




16C Function

Description

34S Function

Alternate 34S Function(s)

(f) [AND] [f][XOR] e 3(AND 3 (XOR (X FCNJ NAND
; E3(X.FCNJ XNOR
[sT0] [RCL] Store, Recall STO
.LSTO ]—m—[ STO I@ Store into Indirect Register, Store Indirectly ﬂ— ﬂ
[_REU m [-EC—L] [ED Recall into Indirect Register, Recall Indirectly RCL Q RCL @ !_1
Storage register arithmetic g E] g @ g
(x)d d STO0) (W) d
Recall register Arithmetic § B S @ §
%) s s RCL (Y)s
m @ X interchange |, X interchange indirectly m,x:, r m X :‘[E] ﬂ
LSTx] Last X RCL) ©
. l@] Memory Available Num. prog steps shown in program mode
CLEAR Clear Registers m X FCN CLREG
m_CLEAR Clear Program 3 CLP
L@] @ [@] [E] GoTo Indirectly, GoSub Indirectly m GlO @ a
XEQ)(=)n
[ DSZJ [ |SZ] Decrement and Skip if Zero, Increment and Skip if m P.FCN)DSzZ L @8 (DSE &
Zero @P.FCN)ISZ L €Bise)

8 (P/R]

Program / Run

ID P/R

19 [LBL] Label
mm Return am
LS8/ Gosub label
Run / Stop @LSJ
g [—PSE] Pause (PSE) nn
GoTo (N(GTO ] [abel
(GTO] (-] nnn GoTo line number 3 GT0) (J nnn
lﬁ] Single Step, Back Step @ @

Flag Set?

EITEST)FS?n

I(TEST)FS?2Cn
GI(TEST)FS?S N
I (TEST)FS?F n
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Table 2. Comparison of HP16C aldP 34s functions, listed in the order of the Function Summary and Index, starting on pagfeHEAP16C
Owner 6s Handbook.
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