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1. MAXQ

DESCRIPTION

Logical AND

CPLC Complement Carry OR Logical OR

AND Acc.<b> Logical AND Carry with Accumulator Bit XOR Logical XOR

OR Acc.<b> Logical OR Carry with Accumulator Bit CPL,NEG One's, Two's Complement
XOR Acc.<b> Logical XOR Carry with Accumulator Bit SLA,SLA2, SLA4 Shift Left Arithmetically 1,2,4

MOVE C, Acc.<b>

Move Accumulator Bit to Carry

SRA,SRA2,SRA4

Shift Right Arithmetically 1,2,4

MOVE Acc.<b>,C Move Carry to Accumulator Bit SR Logical Shift Right
MOVE C, src.<b> Move Register Bit to Carry RR,RRC Rotate Right Carry (Ex/In)clusive
MOVE dst.<b>, #0/#1 Clear/Set Register Bit RL,RLC Rotate Left Carry (Ex/In)clusive

FLOW CONTROL AND BRANCHING

Jumps - unconditional or conditional,

MATH DATA TRANSFER
ADD, ADDC Add Carry (Ex/In)clusive XCHN Exchange Accumulator data nibbles
SUB, SUBB Subtract Carry (Ex/In)clusive XCH (MAXQ20) Exchange Accumulator data bytes

MOVE dst, src

Move source to destination

or conditional

JUMP {C/NC/Z/NZ/E/NE/S} relative or absolute PUSH/POP Push/Pop stack

DJNZ LC|n], src Decrement Counter, Jump Not Zero POPI Pop stack and enable interrupts (INS<0)
CALL Call —relative or absolute Other

RET {C/NC/ZINZ/S} Return — unconditional or conditional NOP No Operation

RETI {CINC/ZINZ/S} Return from Interrupt— unconditional CMP Compare with Accumulator
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ransi ze=r 16
Z-poi nter=r30:r31
Y- poi nt er=r 28:r 29

AVR
;size of block to be copied

;Src pointer
;dst pointer

;. USES:

; ramtenp=rl ;tenporary storage register
| oop: ; cycles
I d rant enp, Z+ ;2 @rc => tenp
st Y+, rant enp ;2 tenp => @st
dec ransi ze ;1
br ne | oop ;211
ret ;415

;(7*bytecount) + return -1(last brne isn't taken).
; WORD COUNT = 5 ; CYCLE COUNT = 451

; MAXQLO

; DP[O] ; src pointer (default WBS0=0)

; DP[1] ; (dst-1) pointer (default WBS1=0)

; L O] ; byte count (Loop Counter)

| oop: ;words & cycles
nove DP[ 0], DP[O0] ; implicit DP[0O] pointer selection
move  @+DP[ 1], @FP[ 0] ++ ;
dj nz LC 0], loop ;
ret ;

;4 | (3*bytecount) +1
; WORD COUNT = 4 ; CYCLE COUNT = 193

. . -MAXQ20 .
; Assuming bytes are word aligned (like MSP430 code) for conparison

DP[ 0] ; src pointer

(default WBS0=1)

DP[1] ; (dst-1) pointer (default WBS1=1)

LC[ 0] ; byte count

(Loop Counter)

| oop: ;words/ cycl es
nove DP[ 0], DP[O] ; inplicit DP[0O] pointer selection
nove @+DP[ 1], @P[ 0] ++ ;
dj nz LC 0], | oop ;
ret )
;4 | (3*bytecount/2) +1
; WORD COUNT = 4 ; CYCLE COUNT = 97

; MBP430
; MBP430 has a 16-bit data bus

; assuming bytes are word aligned, only requires (bl ocksize/2 transfers).
; R4 ;Src pointer

; RS ; dst pointer

; R6 ;size of block to copy

| oop: ;words/ cycl es

nov @4+, O(R5) ;21 5 @rc++ => dst

add #2, R5 ;1 / 1 const generator makes this 1/1
decd.b R6 ;1 / 1 really sub #2, R6

jz | oop ;12

ret ;113

;6 1 (9*(bytecount/2)) + return
; WORD COUNT = 6 ; CYCLE COUNT = 291

; : Pl C16CXXX
, Src poi nter base

a
;b ; dst pointer base
i ; byte count held in reg file

; USES:
; tenmp ; tenp data storage
| oop: ; cycles
decf i, W ;o li-- => W
addlw a ; 1 (ati--) => Wstarting at end
novwf FSR ;1 W=> FSR
novfw | NDF ;1 W<= @SR get data
nmovw tenp ;1 W=> tenp




movl w (b-a) ; 1L diff in dest-src o0ooo0ooono
addwf FSR F 5 1 (b+|--_) = W 0000000MAXQO
movfw  tenp ;1 tenp => W
movwf | NDF ;1 W=> @SR store data ooooooooooo
decfsz i, F ;211 0-- oooooooooon
goto I oop P2 oooooooooooon
return oz 000oo000oooo
11 / (12*bytecount) +1 (ret instead of ooooooooo
goto, +1 on decfsz)
; WORD COUNT = 12 ; CYCLE COUNT = 769 (*4clks/inst cycle = 3076)
MemCpy640 000000 0O0/00000000O00O0O
3500
3000 % 21
2500 20
2000 e
1500 10 12
1000 01— 8
500 1 5
04 4
5 2 g g ¢ e e s o
é é g =4 = o
= =
MAXQ MAXQ10
MAXQ20
MAXQ10
(MSP430 MAXQ20
/
MAXQ10
/ MAXQ
MAXQ
1) —_—
2) e
3) —
4) / —
MSP430 O(R5)
@R5
MAXQ
MAXQ
MSP430 MSP430
16 ADC
ADC
; words/cycl es
nov.w  &ADAT, O( R14) ; 31 6 Store output word
incd.w R14 101 I ncrenent pointer
417
MAXQ20
move  @P[ 0] ++, ADCOUT 1/ 1
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MSP430
MSP430
MIPS/mA
MIPS/mA
3V
MIPS/mA
MIPS/mA mA
mA A STEEPER-DYNAMIC-CURRENT
/ MA/MHz CHARACTERISTIC
10
o HIGHER INITIAL STATIC (DC) (DC)
/ CURRENT CHARACTERISTIC mA/MHz
6
4
2
0 >
0 2 4 6 8 10 12 M
) mA MHz
[]2. lccActive MHz ( )
IccActive  MHz 2
o2
MIPS/mA MIPS
o3
MIPS
........... MHz (CPI)
1 ‘.'"(Ilv1ILLION><CLOCK.S\“. 1
X L——————"7 = MIPS (MILLIONS INSTRUCTIONS/SECOND)
. SEcoND
MIPS
(MIPS)
1 /
MIPS

mA/MHz

(DC)
02

mA/MHz
mA/MHz

MIPS

/
Microchip PIC




02, 0000O0OmA/MHZO O OO

TYPICAL MAX
DEVICE mA/MHz mA/MHz SOURCE
MC16CEEX 07 195 Zl Tci?(F:zE:SX data sheet: DC Table 10.1, D010 (V. = 3V, 2MHZ);
— 07 195 PIC16C62X data sheet: DC Table 12.1, D010 (V. = 3V, 2MH2);
XTorRC
HC16LCTL 035 0625 PIC16C71X data sheet: DC Table 15.2, D010 (V. = 3V, 4MH2);
XTorRC
PIC16F62X 0.15 0.175 PIC16F62X data sheet: DC Table 17.1, D010 (V. = 3V, 4MHz2)
PC16L FSTO/L 015 05 PIC16F870/1 data sheet: DC Table 14.1, D010 (V. = 3V, 4MH2);
XTorRC
AT90S1200 data sheet: EC Table (3V, 4MHz), Figure 38,
AT90S1200 0.33 0.75 AmA/12MHZ (typ)
AT90S2313 data sheet: EC Table (3V, 4MHz), Figure 57,
AT90S2313 0.50 0.75 7 5mA/15MH?z (typ)
MSP430x11x1 data sheet: DC specs |ccActive (Ve = 3V,
MSP430F1101 0.30 0.35 EMCLK = 1MHz)
MSP430x11x1 data sheet: DC specs |ccActive (Ve = 3V,
MSP430C11X1 0.24 0.30 FMCLK = IMH?2)
MSP430x12x data sheet: DC specs (V¢ = 3V, FMCLK = 1MHz,
M SP430Fx12x 0.30 0.35 FACLK = 32kH2)
MAXQ10 0.30 Simulations
MAXQ20 0.30 Simulations
MIPS/mA MIPS
MHz MIPS/MHz ( )
MIPS/MHz mMmA/MHz
MIPS/mA
MIPS/MHz  MIPS/mA
03. 000000000 D0O00O00OMIPS/MHzO MIPS/mAOODO
CORE MIPS/MHz
MemCpy64 | BubbleSort Hex2Asc ShRight BitBang Peak
MAXQ10 1.00 0.99 1.00 1.00 1.00 1
MAXQ20 1.00 0.99 1.00 1.00 1.00 1
PIC 0.23 0.20 0.23 0.23 021 0.25
MSP 0.44 0.39 0.64 0.33 0.38 1
AVR 0.57 0.62 0.90 0.71 0.61 1
CORE MIPS/mA
MemCpy64 | BubbleSort Hex2Asc ShRight BitBang
MAXQ10 3.33 3.30 3.33 3.33 3.33
MAXQ20 3.33 3.30 3.33 3.33 3.33
PIC 1.53 1.35 1.53 1.50 1.40
MSP 1.85 1.62 2.66 1.39 1.55
AVR 171 1.86 2.69 214 1.83
MIPS/mA 00 MIPS/MHzO [0 0
Cooooooooo
3 ( MIPS/MHz =1) 3 ooo)yyooooooo
(MIPS/MHz  =0.33) MIPS/MA o npooooo
3 1 ooooooon
ooooooon
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MIPS/mA
MIPS/mA

04. DOOOOMIPS/mAODOOO

e — NORMALIZED (MIPS/mA)
MemCpy64 BubbleSort Hex2Asc ShRight BitBang
MAXQI10 0.50 1.00 1.00 0.40 1.00
MAXQ20 1.00 1.00 0.96 1.00 1.00
PIC 0.06 0.29 0.39 0.20 0.38
MSP 0.42 0.45 0.68 0.56 0.48
AVR 0.19 0.48 0.88 0.26 0.48
ggd
MIPS/mA
MIPS/mA @

€))

MIPS/mA MAXQ




