Jlia ucronb30BaHMS B TaKUX MPUIIOKEHSIX, KaK F€HEPUPOBAHHE TEIEBHU3MOHHBIX CHUTHAJIOB, OBLIO OBI
MHTEPECHO y3HaTh, Ha 4YTO CMOCOOHBI MHKpocxeMbl PSoC. 3asBineHHOe OBICTPOACHCTBHE MOIYJIS
nonb3oBarenst DAC6 — 250 xkumootcueToB/cek (4 MKC Ha OJWH OTCYET), YTO TMO3BOJISIET MOJYYUTh B
CTaH/IaPTHON BUJEOCTPOKE (UTUTEIHHOCTHIO 64 MKC) TOJNBKO 16 31eMeHTOB. ECTh T CIOCOOBI YITyUIIUTh
3TOT nmapamerp?

Cornacuno Texonucanuio (Final Data Sheet No 38-12012 Rev. *G) sTa MUKpOCXeMa UMEET CJIEIYIOIINE

English version: http://antiradio.narod.ru/psoc/projects/psoc_analog/psoc_analog_en.pdf

Anpec nokymenTa: http://antiradio.narod.ru/psoc/projects/psoc_analog/psoc_analog.pdf
Cospan: 26.12.2004. N3menen: 27.06.2008.

Hackoubko ObicTpast aHasorosas 4actb y PSoC?

(Heboaboe uccaenosanne ynna CY8C27443)

xapakTtepuctuku (npu Uce=5V u napamerpax A_Buff Power=High u Op-Amp Bias=High):

Onepau. yCHIHTEH

Boix. 0ydepsbl

Ckopocts HapacTanus (Harpyska 10 n®, enHUYHOE YCHIICHHUE) 8.5 B/mKc 0.9 B/mkc
Crkopocth cnajga (Harpyska 10 n®, eqMHUYHOE YCHIICHHUE) 6 B/MKc 0.9 B/mxc
YacToTa eTUHUYHOIO YCHJICHUS 8 MI'u

ITos1oca mponyckanus Ay1s1 Masoro curaana (20mBpp, 3dB, 100nd) 1 MI'n

Kak BuIHO, XapakTepUCTHKH ONEPAMOHHBIX yCHJINTENel, Bxonaumx B coctaB OiokoB CTB u SCB,

ropaszio Jyullie, 4eM y BBIXOIHBIX OydepoB ABuf.

Meron 1: [lepexintoueHne 0TBOJAa PE3UCTUBHOM LMoYk y moayiist PGA

1.1 OTBOJ pe3UCTUBHOM IEOYKHU MOJKII0YECH HAapsMyIo K muHe AnalogBus

ABuf

Ma!ugﬁw| > PU:[5]

b ACBO1
PGA_1
AGND |Input
V& Reference
Gain<1

—

. AL

et 4

I
Lk

Ref Mux=(Vdd/2)+/-(Vdd/2)

Code 1 B IIpunoxenun

1.2 OtBoj HarpyxeH Ha OydepHbiii Mmonynb (PGA)

AGND |

b ACB00 ACBO1
PGA_1 PGA_2
Input Input
'ss |Reference AGND | Reference
Gain<1 Gain=1.000

ABuf

AnalogBus 1 ‘;.. PO:[E]

Code 2 B [Ipunoxenun

-

N
b |
N

|
|

e o e s

Ref Mux=(Vdd/2)+/-(Vdd/2)

1.2a To >xe, HO BbIOpaH pexum Bypass Mode

Code 3 B [Ipuoxxennun

AGND |

Vss |

b ACBO0 ACBO1
A1 PGA_2
L. bt AnalogBus P0[5]
ety ] O
Bypass Mode
Reference AGND |Reference
Gain<1 Gain=1.000

r A
L :
+
+
.

Code 4 B [Ipunoxenun

1 1 .

Ref Mux=(Vdd/2)+/-(Vdd/2)

Code 5 B ITpunoxxenuun



http://antiradio.narod.ru/raznoe/cypress/psoc_analog/psoc_analog.pdf

1.3 OtBox nonkiroueH B rienb OOC, ucnonbiyercs gom. Moayiib PGA B kauecTBe UCTOYHHKA V4g

4

ACB00 p  Aceo 1 XE
PGA_2 PGA_1 ABuf * B
AGND | input AGND s o @ul: POIS) .
L
Vss |Reference Reference 1 1 ;
1 _L <

Gain=1.777 Vidd Gain>1

W

Ref Mux=(Vdd/2)+/-(Vdd/2) Code 6 B [IpunoxxeHun

1.4 OtBog noakmoyeH B enb OOC, ucnonbiyercs onopHblil ncrounuk Ref=(Udd/2 +/— BandGap)

; ACBO00
PGA_1 ABUf ~to
RefLo |input Aasloobia PO[3]
AGND| Reference
L
Gain>1 {
' | o

Ref Mux=(Vdd/2)+/-(BandGap) Code 7 B Ilpunoxenuu

Meton 2: Ilpsamas 3anuck B peructpsl Mmoayiist DAC6

2.1 CxopocTh BBIOpaHa TaKOM ke, KaK ¥ B peabIAymux ciydasx (okono 0.3M oTcueTos/cex)

24 MHz ASD11 : 2 3 )
18 DAC6_1 ABuf - 5 & 4
AnalogBus POIS] d + ;
| 4 T besrdesaques * -
ClockPhase=Normal e : | - I L3
DataFormat=OffsetBinary L ! ] -
r T " * r
s — -
b..L =L L ||

Code 8 B [Ipunoxxennun Code 9 B I1punoxenun

£

Ref Mux=(Vdd/2)+/-(Vdd/2)

2.2 Ckopoctb o0HOBIICHHs | M oTcueToB/CeK (JIBa Cirydasi: CHTHAJ MOCHIIbHEE U 1mociadee)

ASD11
ElE once ABt
AnalogBln| > PO:[5] i
ClockPhase=Normal !
DataFormat=0ffsetBinary
Ref Mux=(Vdd/2)+/-(Vdd/2) Code 10 in Appendix Code 11 in Appendix

BriBobI
[Ipenen ckopocTu orpaHUYEH HU3KHUM OBICTPOJICHCTBHEM BBIXOIHBIX OydepoB. HeT onryTuMoi pa3HUIIbI
B CIOcO0e peanm3aluu, 3a UCKIoYeHHeM ciydas 1.1, korja oTBOJ pe3ncTopa HarpyXeH Ha €MKOCTh
muHbl Analog Bus. Pexxum Bypass Mode karactpodudecku 3atsiruBaeT GPOHTH UMITYJIBCOB.




[Tpunoxenue — [Ipumepsl KOAOB

Code 1

Code 3

Code 5

;PGA tap directly to Abus
;CPU_Clock=6_MHz

_main:
mov A,3
Icall PGA 1 Start

loopl:

;6+4+4+5=19 cycles per sample
mov A,reg[PGA_1_GAIN_CRO]

and A,OxOF

or A,0x70 ;8/16 (devider)
mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1 GAIN_CRO]
and A,OxOF

or A,0x30 ;4/16

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1 GAIN_CRO]
and A,OxOF

or A,0x10 ;2/16

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1 GAIN_CRO]
and A,OxOF

or A,0x00 ;1/16

;PGA tap to Abus via buff PGA
;CPU_Clock=6_MHz

_main:

mov A,3

Icall PGA_1 Start
mov A,3

Icall PGA_2_ Start

loopl:

;6+4+4+5=19 cycles per sample
mov A,reg[PGA_1_GAIN_CRO]

and A,OxOF

or A,0x70 ;8716

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1_ GAIN_CRO]
and A,OxOF

or A,0x30 ;4/16

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1_ GAIN_CRO]
and A,O0xOF

or A,0x10 ;2/16

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1_GAIN_CRO]
and A,OxOF

or A,0x00 ;1/16

;PGA tap to Abus via PCGA,
;bypass mode
;CPU_Clock=6_MHz

;Bypass mode

_main:

M8C_SetBankl ;turn on
or reg[ABF_CRO],2;bypass
M8C_SetBankO ;mode
mov A,3

Icall PGA_1_Start

mov A,3

Icall PGA_2_Start

loopl:

;6+4+4+5=19 cycles per sample
mov A,reg[PGA_1_GAIN_CRO]

and A,OxOF

or A,0x70 ;8716

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1 GAIN_CRO]
and A,OxOF

or A,0x30 ;4/16

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1 GAIN_CRO]
and A,O0xOF

or A,0x10 ;2/16

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1 GAIN_CRO]
and A,OxOF

or A,0x00 ;1/16

mov reg[PGA_1_GAIN_CRO],A mov reg[PGA_1_GAIN_CRO],A mov reg[PGA_1_GAIN_CRO],A
Jjmp loopl Jjmp loopl Jjmp loopl

Code 6 Code 7 Code 8
;PGA tap to feedback ;PGA tap to feedback ;DAC6

;Additional PGA as a Ref
;CPU_Clock=6_MHz

_main:

mov A,3

Icall PGA_1 Start

mov A,3

Icall PGA_2_Start

loopl:

;6+4+4+5=19 cycles per sample
mov A,reg[PGA_1_ GAIN_CRO]

and A,OxOF

or A,0xA0 ;33748

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1_GAIN_CRO]
and A,OxOF

or A,0x90 ;30748

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1 GAIN_CRO]
and A,OxOF

or A,0x80 ;27/48

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1 GAIN_CRO]
and A,OxOF

or A,0x70 ;24/48

mov reg[PGA_1_GAIN_CRO],A

Jmp loopl

;BandGap as a Reference
;CPU_Clock=6_MHz

_main:

mov A,3

Icall PGA_1 Start

mov A,3

Icall PGA_2_Start

loopl:

;6+4+4+5=19 cycles per sample
mov A,reg[PGA_1_GAIN_CRO]

and A,O0xOF

or A,O0xFO ;48748

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1_GAIN_CRO]
and A,OxOF

or A,O0xA0 ;36748

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1_GAIN_CRO]
and A,OxOF

or A,0x90 ;30748

mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1 GAIN_CRO]
and A,OxOF

or A,0x80 ;27/48

mov reg[PGA_1 GAIN_CRO],A

loopl

;CPU_Clock=12_MHz
;Column_Clock=24MHz/18
_main:

mov A,3

Icall DAC6_1_Start

mov A,O

Icall DAC6_1 WriteBlind
M8C_Stall

loopl:

;6+4+4+5=19 cycles per sample
mov A,reg[DAC6_1 CRO]

and A,OxEO

or A,20 ;

mov reg[DAC6_1 CRO],A

mov A,reg[DAC6_1 CRO]
and A,OxEO

or A,24 ;

mov reg[DAC6_1 CRO],A

mov A,reg[DAC6_1 CRO]
and A,OxEO

or A,28 ;

mov reg[DAC6_1_CRO],A

mov A,reg[DAC6_1_ CRO]
and A,OxEO

or A,31 ;

mov reg[DAC6_1 CRO],A

loopl




Code 2

Code 4

Code 9

;PGA tap directly to Abus,
;3-levels signal
;CPU_Clock=6_MHz

_main:
mov A,3
Icall PGA_1_Start

loopl:
;6+4+4+5=19 cycles per sample
mov A,reg[PGA_1 GAIN_CRO]

and A,OxOF
or A,0x10 ;2/16
mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1 GAIN_CRO]

and A,OxOF
or A,0x70 ;8/16
mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1 GAIN_CRO]

and A,O0xOF
or A,0x10 ;2/16
mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1_GAIN_CRO]

;PGA tap to bus via buff PGA,
;3-levels signal
;CPU_Clock=6_MHz

_main:

mov A,3

Icall PGA_1_Start
mov A,3

Icall PGA_2_Start

loopl:
;6+4+4+5=19 cycles per sample
mov A,reg[PGA_1 GAIN_CRO]

and A,OxOF
or A,0x10 ;2/16
mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1_GAIN_CRO]

and A,OxOF
or A,0x70 ;8716
mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1 GAIN_CRO]

and A,OxOF
or A,0x10 ;:2/16
mov reg[PGA_1_GAIN_CRO],A

mov A,reg[PGA_1_GAIN_CRO]

;DAC6, 3-levels signal
;CPU_Clock=12 MHz
;Column_Clock=24 MHz/18
_main:

mov A,3

Icall DAC6_1 Start

mov A,O

Icall DAC6_1 WriteBlind
M8C_Stall

loopl:

;6+4+4+5=19 cycles per sample
mov A,reg[DAC6_1_ CRO]

and A,OxEO

or A,29 ;

mov reg[DAC6_1 CRO],A

mov A,reg[DAC6_1 CRO]
and A,OxEO

or A,19 ;

mov reg[DAC6_1_CRO],A

mov A,reg[DAC6_1_ CRO]
and A,OxEO

or A,29 ;

mov reg[DAC6_1 CRO],A

mov A,reg[DAC6_1 CRO]

and A,OxOF and A,OxOF and A,OxEO
or A,0x00 ;1716 or A,0x00 ;1716 or A,31 ;
mov reg[PGA_1_GAIN_CRO],A mov reg[PGA_1_GAIN_CRO],A mov reg[DAC6_1_CRO],A
Jmp loopl Jjmp loopl Jjmp loopl
Code 10 Code 11
;DAC6, 3-levels signal 1 MS/s ;DAC6, small signal, 1 MS/s
;CPU_Clock=24_MHz ;CPU_Clock=24_MHz
;Column_Clock=4 MHz ;Column_Clock=4 MHz
_main:
mov A,3
_main: Icall DAC6_1_Start
mov A,3 mov A,O
Icall DAC6_1_Start Icall DAC6_1_WriteBlind
mov A,O0 M8C_Stall
Icall DAC6_1 WriteBlind
M8C_Stall loopl:
;9 cycles per single change (9/24us)
loopl: nop
;9 cycles per single change (9/24us) xor reg[DAC6_1_CR0O],0b00000010;=29
xor reg[DAC6_1_CRO],0b00000010;=29 xor reg[DAC6_1_CRO],0b00000110;=27
xor reg[DAC6_1 CR0O],0b00001110;=19 xor reg[DAC6_1_CRO],0b00000110;=29
xor reg[DAC6_1 CR0],0b00001110;=29 xor reg[DAC6_1_ CR0O],0b00000110;=27
or reg[DAC6_1 CR0],0b00011111;=31 xor reg[DAC6_1_CRO],0b00000110;=29
xor reg[DAC6_1_CRO],0b00000110;=27
Jmp loopl xor reg[DAC6_1_CR0O],0b00000110;=29
;9x4+5=41 or reg[DAC6_1_CRO],0b00011111;=31
Jjmp loopl
:9x4+5=41




