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Getting Started in the PSoC World!

The award winning PSoC Designer software and PSoC silicon are an integrated unit. The quickest path to understand-
ing the PSoC silicon is through the PSoC Designer software GUI. This data sheet is useful for understanding the
details of the PSOC integrated circuit, but is not a good starting point for a new PSoC developer seeking to get a gen-
eral overview of this new technology.

PSoC developers are NOT required to build their own ADCs, DACs, and other peripherals. Embedded in the PSoC
Designer software are the individual data sheets, performance graphs, and PSoC User Modules (graphically selected
code packets) for the peripherals, such as the incremental ADCs, DACs, LCD controllers, op amps, low-pass filters,
etc. With simple GUI-based selection, placement, and connection, the basic architecture of a design may be
developed within PSoC Designer software without ever writing a single line of code.

Development Kits are available from the following distributors: Digi-Key, Avnet, Arrow, and Future. The Cypress Online
Store also contains development kits, C compilers, and all accessories for PSoC development. Go to the Cypress
Online Store web site at http://www.cypress.com, click the Online Store shopping cart icon at the bottom of the web
page, and click PSoC (Programmable System-on-Chip) to view a current list of available items.

Free PSoC technical training is available for beginners and is taught by a marketing or application engineer over the
phone. PSoC training classes cover designing, debugging, advanced analog, as well as application-specific classes
covering topics such as PSoC and the LIN bus. Go to http://www.cypress.com, click on Design Support located on the
left side of the web page, and select Technical Training for more details.

Certified PSoC Consultants offer everything from technical assistance to completed PSoC designs. To contact or
become a PSoC Consultant go to http://www.cypress.com, click on Design Support located on the left side of the web
page, and select CYPros Consultants.

PSoC application engineers take pride in fast and accurate response. They can be reached with a 4-hour guaranteed
response at http://www.cypress.com/support/login.cfm.

Cypress Semiconductor

2700 162nd Street SW, Building D
Lynnwood, WA 98037

Phone: 425.787.4400

Fax: 425.787.4641

Application Support Hotline: 425.787.4814

© Cypress Semiconductor Corporation. 2000-2005. All rights reserved. PSoC™, PSoC Designer™, and Programmable System-on-Chip™ are PSoC-
related trademarks of Cypress Semiconductor Corporation. All other trademarks or registered trademarks referenced herein are property of the respec-
tive corporations.

The information contained herein is subject to change without notice. Cypress Semiconductor assumes no responsibility for the use of any circuitry other
than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor
does not authorize its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result
in significant injury to the user. The inclusion of Cypress Semiconductor products in life-support systems application implies that the manufacturer assumes
all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges. Cypress Semiconductor products are not warranted nor
intended to be used for medical, life-support, life-saving, critical control or safety applications, unless pursuant to an express written agreement with
Cypress Semiconductor.

Note the following details of the Flash code protection features on Cypress Semiconductor PSoC devices.

Cypress Semiconductor products meet the specifications contained in their particular Cypress Semiconductor Data Sheets. Cypress Semiconductor
believes that its family of products is one of the most secure families of its kind on the market today, regardless of how they are used. There may be
methods, unknown to Cypress Semiconductor, that can breach the code protection features. Any of these methods, to our knowledge, would be dishon-
est and possibly illegal. Neither Cypress Semiconductor nor any other semiconductor manufacturer can guarantee the security of their code. Code pro-
tection does not mean that we are guaranteeing the product as "unbreakable." Cypress Semiconductor is willing to work with the customer who is
concerned about the integrity of their code. Code protection is constantly evolving. We at Cypress Semiconductor are committed to continuously improv-
ing the code protection features of our products.
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The PSoC™ CY8C25122/CY8C26233/CY8C26443/CY8C26643 family of programmable. sys-
tem-on-chip devices replace multiple MCU-based system components with-one Si con-
figurable device. A PSoC device includes configurable analoga a@é(&gmgjk{sﬂa fast
CPU, Flash program memory, and SRAM data y@%ﬂﬁéﬁ@%ﬁof convenient pin-outs and
memory sizes. The dnvm rce vative programmable system-on-chip comes
from user confl ﬂé alog and digital arrays: the PSoC blocks.

otR Reto
Programmable System-on-Chip (PSoC™) Blocks = Partial Flash updates
®  On-chip, user configurable analog and digital ®  Flexible protection modes

peripheral blocks

" EEPROM emulation in Flash, up to 2,304 bytes
®  PSoC blocks can be used individually or in combina- P y

tion Programmable Pin Configurations
® 12 Analog PSoC blocks provide:

®  Schmitt trigger TTL I/O pins
®"Up to 11-bit Delta-Sigma ADC
®  Logic output drive to 25 mA with internal pull-up or

"Up to 8-bit Successive Approximation ADC pull-down resistors, High Z, or strong driver

®"Up to 12-bit Incremental ADC = Interrupt on pin change

=Up to 9-bit DAC
] - ®  Analog output drive to 40 mA
®"Programmable gain amplifier

. Precision, Programmable Clocking
®"Programmable filters

= Differential comparators " Internal 24/48 MHz Oscillator (+/- 2.5%, no external

components)
® 8 Digital PSoC blocks provide:

" External 32.768 kHz Crystal Oscillator (optional pre-

®"Multipurpose timers: event timing, real-time clock, cision source for PLL)

pulse width modulation (PWM) and PWM with

deadband ® |nternal Low Speed Oscillator for Watchdog and
®CRC modules Sleep

=Full-duplex UARTs Dedicated Peripherals

=SPI"" master or slave configuration *  Watchdog and Sleep Timers

®"Flexible clocking sources for analog PSoC blocks =  Low Voltage Detection with user-configurable

Powerful Harvard Architecture Processor with Fast threshold voltages
Multiply/Accumulate
®  On-chip voltage reference
®  MB8C processor instruction set ) ] )
Fully Static CMOS Devices using advanced Flash
®  Processor speeds to 24 MHz technology

®  Register speed memory transfers = Low power at high speed

®  Flexible addressing modes
®  Operating voltage from 3.0 to 5.25 V
®  Bit manipulation on I/O and memory
. . ®  Qperating voltage down to 1.0 V using on-chip
= 8x8 multiply, 32-bit accumulate switch mode voltage pump

Flexible On-Chip Memory
®  Wide temperature range: -40 °C to + 85 °C

®  Flash program storage, 4K to 16K bytes, depending

on device Complete Development Tools
" 50,000 erase/write cycles = powerful integrated development environment
= 256 bytes SRAM data storage (PSoC™ Designer)
= |n-System Serial Programming (ISSP™") ®  Low-cost, in-circuit emulator and programmer
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CY8C25122/CY8C26233/CY8C26443/CYBC26643 Device Family Data Sheet

1.0 Functional Overview

The CPU heart of this next generation family of micro-
controllers is a high performance, 8-bit, M8C Harvard
architecture microprocessor. Separate program and
memory busses allow for faster overall throughput. Pro-
cessor clock speeds to 24 MHz are available. The pro-
cessor may also be run at lower clock speeds for power-
sensitive applications. A rich instruction set allows for
efficient low-level language support.

All devices in this family include both analog and digital
configurable peripherals (PSoC blocks). These blocks
enable the user to define unique functions during config-
uration of the device. Included are twelve analog PSoC
blocks and eight digital PSoC blocks. Potential applica-
tions for the digital PSoC blocks are timers, counters,
UARTs, CRC generators, PWMs, and other functions.
The analog PSoC blocks can be used for SAR ADCs,
Multi-slope ADCs, programmable gain amplifiers, pro-
grammable filters, DACs, and other functions. Higher
order User Modules such as modems, complex motor
controllers, and complete sensor signal chains can be
created from these building blocks. This allows for an
unprecedented level of flexibility and integration in micro-
controller-based systems.

A Multiplier/Accumulator (MAC) is available on all
devices in this family. The MAC is implemented on this
device as a peripheral that is mapped into the register
space. When an instruction writes to the MAC input reg-
isters, the result of an 8x8 multiply and a 32-bit accumu-
late are available to be read from the output registers on
the next instruction cycle.

The number of general purpose I/Os available in this
family of parts range from 6 to 44. Each of these 1/O pins
has a variety of programmable options. In the output

mode, the user can select the drive strength desired.
Any pin can serve as an interrupt source, and can be
selected to trigger on positive edges, negative edges, or
any change. Digital signal sources can be routed directly
from a pin to the digital PSoC blocks. Some pins have
additional capability to route analog signals to the analog
PSoC blocks.

Multiple oscillator options are available for use in clock-
ing the CPU, analog PSoC blocks and digital PSoC
blocks. These options include an internal main oscillator
running at 48/24 MHz, an external crystal oscillator for
use with a 32.768 kHz watch crystal, and an internal low-
speed oscillator for use in clocking the PSoC blocks and
the Watchdog/Sleep timer. User selectable clock divisors
allow for optimizing code execution speed and power
trade-offs.

The different device types in this family provide various
amounts of code and data memory. The code space
ranges in size from 4K to 16K bytes of user programma-
ble Flash memory. This memory can be programmed
serially in either a programming Pod or on the user
board. The endurance on the Flash memory is 50,000
erase/write cycles. The data space is 256 bytes of user
SRAM.

A powerful and flexible protection model secures the
user’s sensitive information. This model allows the user
to selectively lock blocks of memory for read and write
protection. This allows partial code updates without
exposing proprietary information.

Devices in this family range from 8 pins through 48 pins
in PDIP, SOIC and SSOP packages.

1.1 Key Features
Table 1: Device Family Key Features
CY8C25122 CY8C26233 CY8C26443 CY8C26643
Operating Frequency 93.7kHz - 24MHz 93.7kHz - 24MHz | 93.7kHz - 24MHz | 93.7kHz - 24MHz
Operating Voltage 3.0-5.25V 3.0-5.25Vv 3.0-5.25Vv 3.0-5.25Vv
Program Memory (KBytes) 4 8 16 16
Data Memory (Bytes) 256 256 256 256
Digital PSoC Blocks 8 8 8 8
Analog PSoC Blocks 12 12 12 12
I/O Pins 6 16 24 40/44
External Switch Mode Pump | No Yes Yes Yes
Available Packages 8 PDIP 20 PDIP 28 PDIP 48 PDIP
20 soIC 28 SOIC 48 SSOP
20 SSOP 28 SSOP 44 TQFP
14 Document #: 38-12010 CY Rev. *C May 17, 2005




Functional Overview

1.2  Pin-out Descriptions
Table 2: Pin-out 8 Pin Table 3: Pin-out 20 Pin
Name 110 Pin Description Name /0 Pin Description
PO[7] | I/O 1 | Port O[7] (Analog Input) PO[7] | I/O 1 | Port O[7] (Analog Input)
PO[5] | I/O 2 | Port 0[5] (Analog Input/Output) PO[5] | I/O 2 | Port 0[5] (Analog Input/Output)
P1[1] | /O 3 | Port 1[1] / Xtalln / SCLK PO[3] | I/O 3 | Port 0[3] (Analog Input/Output)
Vss Power 4 | Ground PO[1] | I/O 4 | Port 0[1] (Analog Input)
P1[0] | I/O 5 | Port 1[0] / XtalOut / SDATA SMP | O 5 | Switch Mode Pump
PO[2] |I/O 6 | Port 0[2] (Analog Input/Output) P1[7] | /O 6 | Port 1[7]
PO[4] | I/O 7 | Port 0[4] (Analog Input/Output) P1[5] | I/O 7 | Port 1[5]
Vcc Power 8 | Supply Voltage P1[3] | /O 8 | Port 1[3]
P1[1] | /O 9 | Port 1[1] / Xtalln / SCLK
Vss Power | 10 | Ground
S — P1[0] | /O 11 | Port 1[0] / XtalOut / SDATA
P1[2] | I/O 12 | Port 1[2
POIH 1 2 8 v = &
PO[5] 2 3 7 PO[4] P1[4] | I/O 13 | Port 1[4]
3 N 6
Xtalln/SCLK/P1[1] [ a1 —1 PO[2
o V[si: 4 N 54 Pl[[()]}XtaIOut/SDATA Pilg) | e | P A
XRES | | 15 | External Reset
Figure 2: CY8C25122 PO[0] I/1O 16 | Port 0[0] (Analog Input)
PO[2] | I/O 17 | Port 0[2] (Analog Input/Output)
PO[4] | I/O 18 | Port 0[4] (Analog Input/Output)
PoO[6] | I/O 19 | Port 0[6] (Analog Input)
Vce Power | 20 | Supply Voltage
—
O
Po[7] &1 5 20 [ Vee
Po[5] 2 Q 19 [ PO[6]
PO[3] (3 R 18 [ PO[4]
po[1] 4 & 17 (3 PO[2]
smp 5 9 16 [ PO[0]
Pi[7] &6 3 15 1 XRES
P1[5] 7 3 14 [ p1[6]
P1[3] 18 o 13 I P14
Xtalln/SCLK/P1[1] 19 a 12 [ p1py
Vss {10 2 11 [ P1[0]/XtalOut/SDATA
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Table 4: Pin-out 28 Pin
Name I/0 Pin Description
—_—
PO[7] |I/O 1 | Port 0[7] (Analog Input) PO[7] 1 -
- \Y
POI5 e 2 Port 0[5] (Analog Input/ Out- PO[5] < 2 27 % PE,°[6]
(3] N
put) P(O)ES} — 3 2 26 PO[4]
PO[1] — 4 EN 25 [ PO[2]
PO[3] |10 3 Port 0[3] (Analog Input/ Out- P2[7l o 5 @ 24 5 pojo]
put) P2l5] 6 3 23 pore
P23 o 7 3 2 5 [6)/External V
PO[1] |I/O Port 0[1] (Analog Input) = P2[4)/External AGND
P2[1] — 8 2 21 [ P2[2]
P2[7] |l/O Port 2[7] PSl'\{'; . 9 ) 20 M P2[0]
— 10 ) 19
P2[5] |10 Port 2[5] P15] o 11 g 18 % )P(rf[%]
i - P1[3] ] 12 o 17
P2[3] |I/O 7 :ﬁ:lcz)[?’l]n(l\:ﬁ; sllifalEe) Xtall/SCLK/PL[1] — 13 16 5 Eﬂ‘g
g1np ss [ 14 15 [ p1[o]/XtalOut/SDATA
Port 2[1] (Non-Multiplexed )
P2[1] | 1/O 8 | Analog Input) Figure 4: 26443 PDIP/SOIC/SSOP
SMP | O 9 | Switch Mode Pump
2l e A0 i e Table 5: Pin-out 44 Pin
P1[5] |l/O 11 | Port 1[5] i _
Name 1/0 Pin Description
P1[3] |1/O 12 | Port 1[3]
P2[5] |l/O 1 | Port 2[5]
P1[1] |l/O 13 | Port 1[1] / Xtalln / SCLK Port 2[3] (Non-Multiplexed
or on-Multiplexe
Vss Power | 14 | Ground P2[3] |1/O 2 Analog Input) .
P1[0] |I/O 15 | Port 1[0] / XtalOut / SDATA p211] | 1O 3 Port 2[1] (Non-Multiplexed
P1[2] |I/O 16 | Port 1[2] Analog Input)
P1[4] |l/O 17 | Port 1[4] P3[7] |l/O 4 | Port 3[7]
P1[6] |1/O 18 | Port 1[6] P3[5] | /O 5 | Port 3[5]
XRES || 19 | External Reset P3[3] |I/O 6 | Port 3[3]
P2[0] | 1/O 20 Port 2[0] (Non-Multiplexed P3[1] /0 7 | Port 3[1]
Analog Input) SMP | O 8 | Switch Mode Pump
P22] |10 21 ig;gézllép“l'jg"“"“'“p'exed P4[7] |1/ 9 | Port 4[7]
P4[5] |1/O 10 | Port 4[5]
P2[4] |I/O 22 | Port 2[4] / External AGNDIn
P4[3] |1/O 11 | Port 4[3]
P2[6] |I/O 23 | Port 2[6] / External VREFIn
P4[1] |10 12 | Port 4[1]
PO[O] | I/O 24 | Port 0[0] (Analog Input)
e Y WS P1[7] |l/O 13 | Port 1[7]
or nalog Input/Out-
PO[2] |10 25| [2] (Analog Inp P1[5] | I/O 14 | Port 1[5]
POl | 10 o6 | POrt 0[4] (Analog Input/Out- P13 |Vo 15 | Port 1[3]
put) P1[1] |lO 16 | Port 1[1] / Xtalln / SCLK
PO[6] |I/O 27 | Port 0[6] (Analog Input) Vss Power | 17 | Ground
Vcce Power 28 | Supply Voltage P1[0] |l/O 18 | Port 1[0] / XtalOut / SDATA
P1[2] |l/O 19 | Port 1[2]
P1[4] |1O 20 | Port 1[4]
P1[6] |1/O 21 | Port 1[6]
P4[0] |1/O 22 | Port 4[0]
P4[2] |1/O 23 | Port 4[2]
P4[4] |1/O 24 | Port 4[4]
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Table 5: Pin-out 44 Pin, continued
Table 6: Pin-out 48 Pin
P4[6] | I/O 25 | Port 4[6] ] -
Name I/0 Pin Description
XRES || 26 | External Reset
PO[7] |I/O 1 | Port O[7] (Analog Input)
P3[0] |I/O 27 | Port 3[0] T m— —————
or nalog Input/Out-
P3[2] |10 28 | Port 3[2] PO[5] | IO 2 put) BIC /e
P3[4] |I/O 29 | Port 3[4] .
Po[3] | 10 3 Port 0[3] (Analog Input/Out
P3[6] | 1/O 30 | Port 3[6] put)
p2[0] | I/O 31 ZortIZ[OI] (thm-MuItlpIexed PO[1] |I/O 4 | Port 0[1] (Analog Input)
nalog Input) P2[7] |10 5| Port 2[7]
P2[2] |10 32 Port 2[2] (Non-Multiplexed P2[5] | /O 6 | Port 2[5]
Analog Input) Port 2[3] (Non-Multiplexed
or on-Multiplexe
P2[4] |l/O 33 | Port 2[4] / External AGNDIn P2[3] | 1/O 7 Analog Input)
P2[6] |I/O 34 | Port 2[6] / External VREFIn — o Port 2[1] (Non-Multiplexed
PO[0] |I/O 35 | Port 0[0] (Analog Input) Analog Input)
PO[2] |I/O 36 | Port 0[2] (Analog Input/Output) P3[7] |I/O 9 | Port 3[7]
PO[4] |l/O 37 | Port 0[4] (Analog Input/Output) P3[5] |I/O 10 | Port 3[5]
PO[6] | I/O 38 | Port 0[6] (Analog Input) P3[3] |I/O 11 | Port 3[3]
Vce Power | 39 | Supply Voltage P3[1] |I/O 12 | Port 3[1]
PO[7] |I/O 40 | Port 0[7] (Analog Input) SMP | O 13 | Switch Mode Pump
PO[5] | I/O 41 | Port 0[5] (Analog Input/Output) P4[7] | I/O 14 | Port 4[7]
PO[3] |I/O 42 | Port 0[3] (Analog Input/Output) P4[5] |I/O 15 | Port 4[5]
PO[1] |I/O 43 | Port 0[1] (Analog Input) P4[3] | /O 16 | Port 4[3]
P2[7] |I/O 44 | Port 2[7] P4[1] |I/O 17 | Port 4[1]
P5[3] | I/O 18 | Port 5[3]
P5[1] |I/O 19 | Port 5[1]
s P1[7] |I/O 20 | Port 1[7]
& P1[5] | /O 21 | Port 1[5]
ESobE  OYNOe
§§§§§ >8 §§§§§ P1[3] |I/O 22 | Port 1[3]
P1[1] |I/O 23 | Port 1[1] / Xtalln / SCLK
P2[5] ] 1 4443424140393837363534 33 [ P2[4/Ex AGNDIn Vss Power 24 | Ground
P2[31] 2 32— P2[2]
P2l 3 31— P2[0] P1[0] |I/O 25 | Port 1[0] / XtalOut / SDATA
Ps{s%: : 3 203 Paja] P1[2] |I/O 26 | Port 1[2]
P3[3]] 6 @ 28 P3[2] P1[4] | l/O 27 | Port 1[4]
P3[ ] 7 O 27 P3[0]
smp—] 8 I 26 ] Xres P1[6] |I/O 28 | Port 1[6]
pa7) ] 9 25 pajg]
Pafs] = 10 24 paj4]
pa[3 4 11 23 pa2]
1213141516 17 18 19 20 21 22
uuiuuuoout
SEbRoT jaxeg
FTAA AT >gadddS
[ s s I a T pooao
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Figure 5: 26643 TQFP
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Table 6: Pin-out 48 Pin, continued
P5[0] |1/O 29 | Port 5[0]
P5[2] |1/O 30 | Port 5[2]
P4[0] |1/O 31 | Port 4[0]
P4[2] |1/O 32 | Port 4[2]
P4[4] |1/O 33 | Port 4[4]
P4[6] | 1/0 34 | Port 4[6]
XRES || 35 | External Reset
P3[0] |I/O 36 | Port 3[0]
P3[2] |I/O 37 | Port 3[2]
P3[4] |1/0 38 | Port 3[4]
P3[6] |I/O 39 | Port 3[6]
P2[0] | /O 40 Port 2[0] (Non-Multiplexed
Analog Input)
p2[2] |10 a1 Port 2[2] (Non-Multiplexed
Analog Input)
P2[4] |I/O 42 | Port 2[4] / External AGNDIn
P2[6] |1/O 43 | Port 2[6] / External VREFIn
PO[O] | I/O 44 | Port 0[0] (Analog Input)
Po2] | 110 45 Port 0[2] (Analog Input/Out-
put)
Po[4] | /O 46 Port 0[4] (Analog Input/Out-
put)
PO[6] |I/O 47 | Port 0[6] (Analog Input)
Vcce Power 48 | Supply Voltage
—
PO[7] 1 1 48 1 Vg
PO[5] 2 47 PO[6]
PO[3] 1 3 46 PO[4]
PO[l] — 4 45 M po2]
P2[7] 4 5 44 3 po[o]
P2[5] 6 43 [ P2[6]/External V,IN
P2[3] 1 7 42 [ p2[4] /external AGNDIN
P2[1] ] 8 o 41 ™ p2[2]
P3[7] = 9 3 40 3 p2[o]
P3[5] ] 10 & 39 [ p3g
P3[3] 1 11 T 38 [ P3[4]
P3[1] ] 12 g 37 [ pap
SmMp 3 13 & 36 [ p3[o]
P4[7] ] 14 @ 35 [ Xes
P4[5] ] 15 T 34 [ P4afg)
P4[3] & 16 33 [ P4[4]
P4[1] & 17 32 [ p42)
P5[3] ] 18 31 | P4[o]
P5[1] & 19 30 [ p5[]
P1[7] & 20 29 [ psjo]
Pi5] &3 21 28 [ pi[g]
P1[3] H 22 27 2 P14
xtalln/SCLK/P1[1] T 23 26 [ pip
ss T4 24 25 |1 P1[0}/XtalOut/SDATA
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2.0 CPU Architecture

2.1 Introduction

This family of microcontrollers is based on a high perfor-
mance, 8-bit, Harvard architecture microprocessor. Five
registers control the primary operation of the CPU core.
These registers are affected by various instructions, but
are not directly accessible through the register space by
the user. For more details on addressing with the register
space, see section 4.0.

Table 7: CPU Registers and Mnemonics
Register Mnemonic
Flags CPU_F
Program Counter CPU_PC
Accumulator CPU_A
Stack Pointer CPU_SP
Index CPU_X

The 16 bit Program Counter Register (CPU_PC) allows
for direct addressing of the full 16 Kbytes of program
memory space available in the largest members of this
family. This forms one contiguous program space, and
no paging is required.

The Accumulator Register (CPU_A) is the general-pur-
pose register that holds the results of instructions that
specify any of the source addressing modes.

The Index Register (CPU_X) holds an offset value that is
used in the indexed addressing modes. Typically, this is
used to address a block of data within the data memory
space.

The Stack Pointer Register (CPU_SP) holds the address
of the current top-of-stack in the data memory space. It is
affected by the PUSH, POP, LCALL, CALL, RETI, and

May 17, 2005
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RET instructions, which manage the software stack. It
can also be affected by the SWAP and ADD instructions.

The Flag Register (CPU_F) has three status bits: Zero
Flag bit [1]; Carry Flag bit [2]; Supervisory State bit [3].
The Global Interrupt Enable bit [0] is used to globally
enable or disable interrupts. An extended 1/O space
address, hit [4], is used to determine which bank of the
register space is in use. The user cannot manipulate the
Supervisory State status bit [3]. The flags are affected by
arithmetic, logic, and shift operations. The manner in
which each flag is changed is dependent upon the
instruction being executed (i.e., AND, OR, XOR... See
Table 23 on page 25).
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2.2 CPU Registers
2.2.1 Flags Register
The Flags Register can only be set or reset with logical instruction.

Table 8: Flags Register

Bit # 7 6 5 4 3

POR 0 0 0 0 0

Read/

Write -- -- -- RW R RW RW RW
Bit Name | Reserved | Reserved | Reserved XIO Super Carry Zero Global IE

Bit 7: Reserved
Bit 6: Reserved
Bit 5: Reserved

Bit 4: XIO Set by the user to select between the register banks
0=Bank0
1=Bank 1l

Bit 3: Super Indicates whether the CPU is executing user code or Supervisor Code. (This code cannot be accessed
directly by the user and is not displayed in the ICE debugger.)

0 = User Code

1 = Supervisor Code

Bit 2: Carry Set by CPU to indicate whether there has been a carry in the previous logical/arithmetic operation
0 = No Carry
1 =Carry

Bit 1: Zero Set by CPU to indicate whether there has been a zero result in the previous logical/arithmetic operation
0 = Not Equal to Zero
1 = Equal to Zero

Bit 0: Global IE Determines whether all interrupts are enabled or disabled
0 = Disabled
1 =Enabled

2.2.2 Accumulator Register

Table 9: Accumulator Register (CPU_A)

Bit # 7 6 5 4 3 2 1 0
POR 0 0 0 0 0 0 0 0

Read/Write | system! | System! | System! | System! |System! |System! |System! |System?!
Bit Name Data [7] Data [6] Data [5] Data [4] Data [3] Data [2] Data [1] | Data [0]

Bit [7:0]: Data [7:0] 8-bit data value holds the result of any logical/arithmetic instruction that uses a source address-
ing mode

1. System - not directly accessible by the user
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2.2.3 Index Register

CPU Architecture

Table 10: Index Register (CPU_X)
Bit # 7 6 5 4 3 2 1 0
POR 0 0 0 0 0 0 0 0
Read/ System! | System! | System! | System! | System! | System! | System! | System!
Write % % ystem ystem ystem ystem ystem ystem
Bit Name Data [7] Data [6] Data [5] Data [4] Data [3] Data [2] Data [1] Data [0]
Bit [7:0]: Data [7:0] 8-bit data value holds an index for any instruction that uses an indexed addressing mode

1. System - not directly accessible by the user

2.2.4 Stack Pointer Register

Table 11: Stack Pointer Register (CPU_SP)

Bit # 7 6 5 4 3 2 1 0
POR 0 0 0 0 0 0 0 0
Read/ System! | System! | System! | System! | System! | System! | System! | System!
Write % % ystem ystem ystem ystem ystem ystem
Bit Name Data [7] Data [6] Data [5] Data [4] Data [3] Data [2] Data [1] Data [0]
Bit [7:0]: Data [7:0] 8-bit data value holds a pointer to the current top-of-stack

1. System - not directly accessible by the user

2.2.5 Program Counter Register

Table 12: Program Counter Register (CPU_PC)

Bit # 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Regd/ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Write

Bit Data | Data | Data | Data | Data | Data | Data | Data | Data | Data | Data | Data | Data | Data | Data | Data
Name | [15] | [14] | [13] | [12] | [11] | [20] | [9] | (8] | [7] | [6] | [S] | [4] | 3] | [2] | [1] | [0]
Bit [15:0]: Data [15:0] 16-bit data value is the low-order/high-order byte of the Program Counter

1. System - not directly accessible by the user

2.3 Addressing Modes

2.3.1 Source Immediate

The result of an instruction using this addressing mode is
placed in the A register, the F register, the SP register, or
the X register, which is specified as part of the instruction
opcode. Operand 1 is an immediate value that serves as
a source for the instruction. Arithmetic instructions
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require two sources. Instructions using this addressing

mode are two bytes in length.

Table 13: Source Immediate
Opcode Operand 1
Instruction Immediate Value
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Examples: added to the X register forming an address that points to
a location in either the RAM memory space or the regis-
;In this case, the immediate . . . . .
‘value of 7 is added with the ter space that is the source for the instruction. Arithmetic
ADD A, 7 ;Accumulator, and the result instructions require two sources, the second source is
;is placed in the the A register or X register specified in the opcode.
iAccumulator. Instructions using this addressing mode are two bytes.
;In this case, the immediate )
MOV X, 8 ;value of 8 is moved to the X Table 15:  Source Indexed
iregister. Opcode Operand 1
;In this case, the immediate Instruction Source Index
;value of 9 is logically
AND F, 9 ;ANDed with the F register
;and the result is placed in Examples
;the F register.
;In this case, the
. ;value in the memory
2.3.2 Source Direct .location at address
. . . . . . ADD A, [X+7] ;X + 7 is added with
The result of an instruction using this addressing mode is :the Accumulator, and
placed in either the A register or the X register, which is ;the result is placed
specified as part of the instruction opcode. Operand 1 is ;in the Accumulator.
an address that points to a location in either the RAM ;In this case, the
memory space or the register space that is the source for jvalue in the
. . . . . . MOV X REG [X+8] ;jregister space at
the instruction. Arithmetic instructions require two / .address X + 8 is
sources, the second source is the A register or X register ;moved to the X
specified in the opcode. Instructions using this address- iregister.
ing mode are two bytes in length.
. 2.3.4 Destination Direct
Table 14: Source Direct
Opcode Operand 1 The result of an instruction using this addressing mode is
Instruction Source Address placed within either the RAM memory space or the regis-
ter space. Operand 1 is an address that points to the
Examples: location of the result. The source for the instruction is
either the A register or the X register, which is specified
iIn this case, the as part of the instruction opcode. Arithmetic instructions
;value in the RAM . . .
. require two sources, the second source is the location
;memory location at
.address 7 is added specified by Operand 1. Instructions using this address-
ADD A, [7] - . .
;with the Accumulator, ing mode are two bytes in length.
;and the result is L .
;placed in the Table 16: Destination Direct
jAccumulator. Opcode Operand 1
iIn this case, the Instruction Destination Address
;value in the register
MOV X, REG[8] ;space at address 8 is
;moved to the X
;register.
2.3.3 Source Indexed
The result of an instruction using this addressing mode is
placed in either the A register or the X register, which is
specified as part of the instruction opcode. Operand 1 is
22 Document #: 38-12010 CY Rev. *C May 17, 2005



Examples:
;In this case, the
;value in the memory
;location at address
;7 1s added with the
ADD (71, a ;Accumulator, and the

;result is placed in
;the memory location
;at address 7. The
;Accumulator is
;unchanged.

;In this case, the
;jAccumulator is moved
;to the register
;space location at
;address 8. The
;Accumulator is
;unchanged.

MOV REG[8], A

2.3.5 Destination Indexed

The result of an instruction using this addressing mode is
placed within either the RAM memory space or the regis-
ter space. Operand 1 is added to the X register forming
the address that points to the location of the result. The
source for the instruction is the A register. Arithmetic
instructions require two sources, the second source is
the location specified by Operand 1 added with the X
register. Instructions using this addressing mode are two
bytes in length.

CPU Architecture

source for the instruction is Operand 2, which is an
immediate value. Arithmetic instructions require two
sources, the second source is the location specified by
Operand 1. Instructions using this addressing mode are
three bytes in length.

Table 18: Destination Direct Immediate
Opcode Operand 1 Operand 2
Instruction Destination Address | Immediate Value

Examples:
;In this case, value in
;the memory location at
;address 7 is added to
ADD [7], 5 ;the immediate value of

;5, and the result is
;placed in the memory
;location at address 7.

;In this case, the
;immediate value of 6 is
;moved into the register
;space location at
;address 8.

MOV REGI[8], 6

2.3.7 Destination Indexed Immediate

The result of an instruction using this addressing mode is
placed within either the RAM memory space or the regis-
ter space. Operand 1 is added to the X register to form
the address of the result. The source for the instruction is

Table 17:  Destination Indexed Operand 2, which is an immediate value. Arithmetic
Opcode Operand 1 instructions require two sources, the second source is
Instruction Destination Index the location specified by Operand 1 added with the X
register. Instructions using this addressing mode are
Example: three bytes in length.
.In this case, the value Table 19: Destination Indexed Immediate
iin the memory location Opcode Operand 1 Operand 2
;at address X+7 is added ; — -
.with the Accumulator, Instruction Destination Index | Immediate Value
ADD [X+7], A ;and the result is placed
;in the memory location
;at address x+7. The
;jAccumulator is
;unchanged.
2.3.6 Destination Direct Imnmediate
The result of an instruction using this addressing mode is
placed within either the RAM memory space or the regis-
ter space. Operand 1 is the address of the result. The
May 17, 2005 Document #: 38-12010 CY Rev. *C 23



CY8C25122/CY8C26233/CY8C26443/CY8C26643 Device Family Data Sheet

Examples:
;In this case, the
;value in the memory
;location at address
;X+7 is added with
ADD [X+71, 5 ;the immediate value

;0of 5, and the result
;is placed in the
;memory location at
;address X+7.

;In this case, the
;immediate value of 6
;1s moved into the
;location in the
;register space at
;address X+8.

MOV REG [X+8], 6

2.3.8 Destination Direct Direct

The result of an instruction using this addressing mode is
placed within the RAM memory. Operand 1 is the
address of the result. Operand 2 is an address that
points to a location in the RAM memory that is the source
for the instruction. This addressing mode is only valid on
the MOV instruction. The instruction using this address-
ing mode is three bytes in length.

Table 20: Destination Direct Direct
Opcode Operand 1 Operand 2
Instruction | Destination Address | Source Address
Example:

;In this case, the value
;in the memory location at
;address 8 is moved to the
;memory location at
;addre