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PSD913F2, PSD934F2

Configurable Memory System on a
Chip for 8-Bit Microcontrollers

New!
EasyFLASH™
PSDIXX

An EasyFLASH™ PSD, Programmable

System Device, is the first configurable memory
system for your MCU to offer In-System
Programmability (ISP) of blank devices. This is
accomplished via a 4 pin ISP port, based on
the JTAG standard, which allows code to

flow directly into the PSD memory banks
by-passing the MCU. As a result, blank

devices can be soldered onto the circuit board,
and programmed at the end of the assembly
line, thus eliminating the need to inventory
pre-programmed devices. EasyFLASH PSDs
also offer concurrent memory arrays, to
support In-Application re-Programmability
(IAP), which allows execution out of one
memory array, while the other is being updated,
and vice versa.

Programmable Logic

Security P |

\OPis

The EasyFLASH PSD9XX family, integrates up

to 2Mbits of Flash, 256Kbits of concurrent Flash or EEPROM, up to 64Kbits of SRAM, additional I/O, power
management, a security feature, and advanced ISP options onto a single chip. They are 100% configurable with
PSDsoft Express, and programmable via the ISP port, your MCU'’s serial port, or a third party device programmer.
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PSDsoft Express™ Simple!

Point and Click Configuration.

PSDsoft ExpressTM allows for complete
configuration of the PSD9XX family of PSDs.
The simple point and click environment
automatically configures the microcontroller
interface based on the selected MCU, and
then proceeds to step the designer through
configuration, all the way through to
programming your code and firmware into
the PSD. It's never been easier to increase
the functionality of your embedded design.
Visit www.waferscale.com to download your
embedded design. Visit www.waferscale.com
to download your FREE fully functional copy
of PSDsoft Express today!

Preliminary Information
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1.0 The PSD9XX family of Programmable System Devices (PSD) for 8-bit microcontrollers, brings In-System-
/ d - Programmability (ISP) to Flash memory and programmable logic. The result is a simple and flexible solution
ntroduction for embedded designs. PSD9XX devices combine many of the peripheral functions found in MCU based
applications:

® Up to 2 Mbit of Flash memory

® A secondary 256 Kbit Flash memory

® Qver 2,000 gates of Flash programmable logic
® Up to 64 Kbit SRAM

® Reconfigurable 1/O ports

® Programmable power management.

Main Program

Flash

Decoder

PLD Concurrent
Flash

ISP via JTAG Scratch PAD
SRAM

External Chip Selects

PLD

Security g PMU @

Figure 1. Block Diagram — PSDIXXF2 Programmable MCU Peripheral
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PSDIXX Family

1.0

Introduction
(Cont.)

The PSD9XX family offers two methods to program PSD Flash memory while the PSD is soldered to a circuit

board.

In System Programming (ISP)...
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In-System Programming (ISP) via JTAG

An IEEE 1149.1 compliant JTAG interface is
included on the PSD enabling the entire device
(both flash memories, the PLD, and all
configuration) to be programmed while soldered to
the circuit board in a matter of seconds. This
requires no MCU participation, which means the
PSD can be programmed anytime, even when
completely blank.

The innovative JTAG interface to flash memories
is an industry first, solving key problems faced by
designers and manufacturing houses, such as:

® First time programming — How do | get firmware
into the flash the very first time? JTAG is the
answer, program the PSD while blank with no
MCU involvement.

® Inventory build-up of pre-programmed

devices — How do | maintain an accurate count of
pre-programmed flash memory and PLD devices
based on customer demand? How many and what
version? JTAG is the answer, build your hardware
with blank PSDs soldered directly to the board and
then custom program just before they are shipped
to customer. No more labels on chips and no more
wasted inventory.

® Expensive sockets — How do | eliminate the need
for expensive and unreliable sockets? JTAG is the
answer. Solder the PSD directly to the circuit
board. Program first time and subsequent times
with JTAG. No need to handle devices and bend
the fragile leads.

In-Application re-Programming (IAP)

Two independent flash memory arrays are included
so the MCU can execute code from one memory
while erasing and programming the other. Robust
product firmware updates in the field are possible
over any communication channel (CAN, Ethernet,
UART, J1850, etc) using this unique architecture.
Designers are relieved of these problems:

® Simultaneous read and write to flash memory —
How can the MCU program the same memory
from which it is executing code? It cannot. The
PSD allows the MCU to operate the two flash
memories concurrently, reading code from one
while erasing and programming the other during
IAP.

® Complex memory mapping — | have only a
64K-byte address space to start with.How can
| map these two memories efficiently? A
Programmable Decode PLD is the answer.
The concurrent PSD memories can be mapped
anywhere in MCU address space, segment
by segment with extremely high address
resolution. As an option, the secondary flash
memory can be swapped out of the system
memory map when IAP is complete. A built-in
page register breaks the 64K-byte address limit.

® Separate program and data space — How
can | write to flash memory while it resides in
“program” space during field firmware updates,
my MCU won't allow it! The flash PSD provides
means to “reclassify” flash memory as “data”
space during IAP, then back to “program” space
when complete.
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1.0 PSDsoft Express — Waferscale’s software
Introduction SﬂﬂWﬂI‘fﬂ ':{H'I ﬁEUI‘EE MEI‘[’[HI‘}' devglopment tool — guides you through the
(Cont.) deS|gn process step-by-step making it
’ possible to complete an embedded MCU
design capable of ISP/IAP in just hours.
P Select your MCU and PSDsoft Express will
Flash take you through the remainder of the design
with point and click entry, covering...PSD
Frwe e selection, pin definitions, programmable logic
Flash inputs and outputs, MCU memory map
] definition, ANSI C code generation for your

SRAM MCU, and merging your MCU firmware with

the PSD design. When complete, two
different device programmers are supported

Ther mizw nnd bype off

ittt 32 piae ey i directly from PSDsoft — FlashLINK (JTAG)
T E—
ST proprdy configared and PSDpro.
I dovier ix soleoind for yoor

L] The PSD9XX is available in 52-pin PLCC

and PQFP packages.
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2.0 [1 A simple interface to 8-bit microcontrollers that use either multiplexed or non-multiplexed busses. The bus
interface logic uses the control signals generated by the microcontroller automatically when the address is
Key Features decoded and a read or write is performed. A partial list of the MCU families supported include:
® Intel 8031, 80196, 80186, 80C251
® Motorola 68HC11, 68HC16, 68HC12, and 683XX
® Philips 8031 and 8051XA
® Zilog Z80, Z8, and Z180
¢ Infineon C500
® Dallas 80C320

[l Internal 1 or 2 Mbit flash memory. This is the main Flash memory. It is divided into eight equal-sized blocks
that can be accessed with user-specified addresses.

[J Internal secondary 256 Kbit Flash memory. It is divided into four equal-sized blocks that can be accessed
with user-specified addresses. This secondary memory brings the ability to execute code and update the
main Flash concurrently.

[J 16 or 64 Kbit SRAM. The SRAM’s contents can be protected from a power failure by connecting an external
battery.

U General Purpose PLD (GPLD) with 19 outputs. The GPLD may be used to implement external chip selects
or combinatorial logic function.

[0 Decode PLD (DPLD) that decodes address for selection of internal memory blocks.

[1 27 individually configurable 1/0 port pins that can be used for the following functions:
® MCU I/Os
® PLD I/Os
® Latched MCU address output
® Special function 1/Os.
® 16 of the 1/0O ports may be configured as open-drain outputs.

4 Preliminary Information
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2.0 O standby current as low as 50 pA for 5 V devices.
Key Features [ Built-in JTAG compliant serial port allows full-chip In-System Programmability (ISP). With it, you can program
(cont.) a blank device or reprogram a device in the factory or the field.
[l Internal page register that can be used to expand the microcontroller address space by a factor of 256.
[ Internal programmable Power Management Unit (PMU). The PMU can automatically detect a lack of
microcontroller activity and put the PSD9XX into Power Down Mode.
[l Erase/Write cycles:
® Flash memory — 100,000 minimum
® PLD - 1,000 minimum
3.0 PSDIXX There are 2 variants in the PSD9XX family. All PSD9XX devices provide these base features: 1 or 2 Mbit
Family main Flash Memory, JTAG port, GPLD, DPLD, power management, and 27 1/O pins. The following table

summarizes all the devices in the PSD9XX family. Additional devices will be introduced.

Table 1. PSD9XX Product Matrix

Part # Flash Secondary
Serial ISP | Main Memory | Flash Memory
PSDIXX 10 No. of JTAG/ISC Kbit Kbit SRAM Turbo Supply
Family Device Pins | GPLD Output Port (8 Sectors) (4 Sectors) Kbit Mode Voltage
PSD9XX PSD913F2 27 19 Yes 1024 256 16 Yes 5V
PSD934F2 27 19 Yes 2048 256 64 Yes 5V
4.0 Figure 1. Drawing J7 — 52-Pin Plastic Leaded Chip Carrier (PLCC) (Package Type J)
Package il
Information BEpEi8285550L3
AR
7 6 5 4 + ! 52 51 50 49 48 47
PD2 '8 * 46 T~ AD15
PD1 "9 45 T”) AD14
PDO 10 44 7”7 AD13
PC7 11 43 ©_7] AD12
PC6 12 42 T7] AD11
PC5 13 41 2] AD10
pCa 14 40 721 AD9
Vee 15 39 7] AD8
GND 16 38 7] Vee
pc3 |- 17 37 CC AD7
PC2 (VSTBY) [_1 18 36 __] AD6
PC1 [ 19 35 7 ”] AD5
PCO [~ 20 34 7-] AD4
2122123 242526 27 2829 30 31 32 33
\_ onnnnnnnnnnn )
Figure 2. Drawing M3 — 52-Pin Plastic Quad Flatpack (PQFP) (Package Type M)
FEEBEIESEESELG
/ 52 51 50 49 48 47 46 45 44 43 42 41 40 \
O
PD2 I} 1 39 |13 AD15
PD1 [T {2 38 |11 AD14
PDO [T 3 37 11 AD13
PC7 I {4 36 |11 AD12
PC6 I {5 35 |11 AD11
Pcs I {6 34 13 AD10
PC4 [T {7 33 111 AD9
Vec CIT ] 8 32 11 AD8
GND 1T ]9 31 [ Vee
PC3 [T} 10 30 1T 1 AD7
pc2 [T} 11 29 11 AD6
PC1 [T ] 12 28 [ 111 AD5
Pco 1T 13 27 11 AD4
Preliminary Information 5
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50 The following table describes the pin names and pin functions of the PSD9XX. Pins that have multiple names
Table 2 and/or functions are defined using PSDsoft's new Point and Click environment.
PSDIXX Pin Name Type Description
Pin Descriptions ADIOO0-15 110 This is the lower Address/Data port. Connect your MCU address or address/data
bus.
CNTLO-2 | Configurable MCU control signals.
Reset | Active low reset input. Resets I/O Ports and some of the configuration registers.
Must be active at power up.
PAO-PA7 /10 These pins make up Port A. These port pins are configurable and can have the
following functions:
1. MCU l/O
2. General Purpose PLD outputs.
3. Inputs to the PLDs.
4. Latched address outputs.
5. As the data bus inputs D[0:7] for non-multiplexed address/data bus MCUs

(PAO-PAY only).

PBO-PB7 1/0 These pins make up Port B. These port pins are configurable and can have the
following functions:

1. MCU /O

2. General Purpose PLD outputs.

3. Inputs to the PLDs.

4. Latched address outputs.

PCO-PC7 I/O PCO pin of Port C. This port pin can be configured to have the following functions:
1. MCU I/O

2. Input to the PLDs.

3. JTAG interface signals.

4. Battery backed SRAM connections.

PDO-PD2 110 PDO pin of Port D. This port pin can be configured to have the following functions:
ALE/AS input latches address output from the MCU (PDO only).

MCU I/O — write or read from a standard output or input port.

Input to the PLDs.

General Purpose PLD output.

CLKIN — clock input to the automatic power-down unit's power-down counter,
and the PLD AND array (PD1 only).

apwNE

6. CSI — chip select input. When low, the MCU can access the PSD memory
and I/O. When high, the PSD memory blocks are disabled to conserve power
(PD2 only).
Vee Power pins
GND Ground pins
T ————————.—..1]| °SDsoft Express
wachipm iy e fcloeng slmps == Slup & Fin T [ INIH,
|eimadard e ﬂdﬁam ! :-'.'II-HFI e lasckon, e cick: Be Pln Deflnltlon
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j PSD9XX devices contain several major functional blocks. Figures 4 and 5 show the architecture of the PSD9XX
6.0 Architectural j g
0 : device family. The functions of each block are described briefly in the following sections. Many of the blocks
verview perform multiple functions and are user configurable.

Flash PSD913F2

I ——
PAGE RECQ

DE PLD

N

FCRATCH PAD
SRAN EETEEE

Ewlpursrhoe, Fi i
& FLEAH Bhiay

SIMPLE PLD

SECLRITY ==
FEATURE

Figure 4

N Flash PSD934F2

Main | ASH

I

SCRATON PAD

['II"I ISP via JTAG SRAM ETETEEN oo

=

SECURITY == -
FEATURE
Adds larger Flash and Larger SRAM
Figure 5
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6.0 Architectural

Overview

6.1 Memory

The PSD9XX contains the following memories:
* A1 or 2 Mbit Flash

* A secondary 256 Kbit Flash memory

* 16 or 64 Kbit SRAM.

Each of the memories is briefly discussed in the following paragraphs. A more detailed discussion can be found

in section 9.

The 1 or 2 Mbit Flash is the main memory of the PSD9XX. It is divided into eight equally-sized sectors that are

individually selectable.

Memory Map & Chip Selects

Carcurmeni

Flash

Se——T—

SRAM

Extairial O hig Sabaces

For additiennl deesding of
pxbarnsl devaces or cther
Combinaiorinl Logio

reqpuirements, the PSF has o
el gimple PLIF (PSDRXX),

Exiamal Chip Salecks

6.4 1/0 Ports

The 256 Kbit secondary Flash memory is divided
into four equally-sized sectors. Each sector is
individually selectable. This memory can hold boot
code or data, and can be used by the MCU for
operation during In-System re-Programming (I1AP)
of the main Flash.

The 16 or 64 Kbit SRAM is intended for use as

a scratchpad memory or as an extension to the
microcontroller SRAM. If an external battery is
connected to the PSD9XX'’s Vstby pin, data will be
retained in the event of a power failure.

Each block of memory can be located in a unique
address space as defined by the user. The access
times for all memory types includes the address
latching and DPLD decoding time.

6.2 Page Register

The eight-bit Page Register expands the address
range of the microcontroller by up to 256 times.
The paged address can be used as part of the
address space to access external memory and
peripherals or internal memory and I/O. The Page
Register can also be used to change the address
mapping of blocks of Flash memory into different
memory spaces IAP.

6.3 PLDs

The device contains two combinatorial PLD
blocks, each optimized for a different function, as
shown in Table 3. The functional partitioning of the
PLDs reduces power consumption, optimizes
cost/performance, and eases design entry.

The Decode PLD (DPLD) is used to decode
addresses and generate chip selects for the
PSD9XX internal memory and registers. The
General Purpose PLD (GPLD) can implement
user-defined external chip selects and logic
functions.

The PLDs consume minimal power by using
Zero-Power design techniques. The speed and
power consumption of the PLD is controlled by the
Turbo Bit in the PMMRO register and other bits in
the PMMR2 registers. These registers are set by
the microcontroller at runtime.

The PSD9XX has 27 I/0 pins divided among four ports (Port A, B, C, and D). Each 1/O pin can be individually
configured for different functions. Ports A, B, C and D can be configured as standard MCU 1/O ports, PLD 1/O, or
latched address outputs for microcontrollers using multiplexed address/data busses.

The JTAG pins can be enabled on Port C for In-System Programming (ISP).

Port A can also be configured as a data port for a non-multiplexed bus.

Table 3. PLD I/0 Table

Name Abbreviation Inputs Outputs Product Terms
Decode PLD DPLD 57 15 39
General Purpose PLD GPLD 57 19 114

Preliminary Information
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6.0 Architectural

6.5 Microcontroller Bus Interface

Overview The PSD9XX easily interfaces with most 8-bit microcontrollers that have either multiplexed or non-multiplexed
address/data busses. The device is configured to respond to the microcontroller’s control signals, which are also
(cont.) used as inputs to the PLDs. Section 9.3.5 contains microcontroller interface examples.
6.6 In-System Programming (ISP) Port via JTAG
In-System Programming can be performed through the JTAG pins on Port C. This serial interface allows
complete programming of the entire PSD9XX device. A blank device can be completely programmed. The JTAG
signals (TMS, TCK, TSTAT, TERR, TDI, TDO) are enabled on Port C when selected or when a device is blank.
. : 6.7 In-Application re-Programming (IAP)
]n g:r' stem Fl‘ﬂgrﬂmmlng Wia JTAG The main Flash memory can also be programmed
in-system by the microcontroller executing the
! . . . i I dh L programming algorithms out of the Secondary
! |||;1|r.|‘\-l ITAC Por alkews progremming o h.ul.'vur 1|:.r-|-\. Flash memory, or SRAM (IAP). The Secondary
produetion line mther an &0 a progeammen 'within seconds
Bienk devise. ne MCL! invoiversst seauired Flash memory can be prog_rammed the same way
' ) s by executing out of the main Flash memory.
[ Ettanis Flash PSD This includes all the memory blocks, the PLD,
Interactan MCU interface and all other configuration. Table 4
indicates which programming methods can
program different functional blocks of the PSD9XX.
Liww Cosl (355
Hozka v 1o Parsdiel PRRRhL I
Porl on PC discsmiskinn
Table 4. Methods of Programming Different Functional Blocks of the PSDIXX
Functional Block JTAG-ISP Device Programmer IAP
Main Flash Memory Yes Yes Yes
Secondary Flash Memory Yes Yes Yes
PLD Array (DPLD and GPLD) Yes Yes No
PSD Configuration Yes Yes No
7.0 The PSD9XX offers configurable power saving options. These options may be used individually or in combinations,
Power as follows:
[ All memory types in a PSD (Flash, Secondary Flash Block, and SRAM) are built with Zero-Power technology.
Management In addition to using special silicon design methodology, Zero-Power technology puts the memories into standby

mode when address/data inputs are not changing (zero DC current). As soon as a transition occurs on an
input, the affected memory “wakes up”, changes and latches its outputs, then goes back to standby. The
designer does not have to do anything special to achieve memory standby mode when no inputs are

changing—it happens automatically.

The PLD sections can also achieve standby mode when its inputs are not changing, see PMMR registers below.
The Automatic Power Down (APD) logic allows the PSD to reduce to standby current automatically and

keeps it in standby with no chance of noise or miscellaneous signals waking it up. The APD will block MCU
address/data signals from reaching the memories and PLDs. This feature is available on all PSD9XX devices.
Built in logic will monitor the address strobe of the MCU for activity. If there is no activity for a certain time
period (MCU is asleep), the APD logic initiates Power Down Mode (if enabled). Once in Power Down Mode,

all address/data signals are blocked from reaching PSD memories and PLDs, and the memories are deselected

internally. This allows the memories and PLDs to remain in standby mode even if the address/data lines are
changing state externally (noise, other devices on the MCU bus, etc.).

The PSD Chip Select Input (CSI) on all families can be used to disable the internal memories, placing them in
standby mode even if inputs are changing. This feature does not block any internal signals or disable the PLDs.

This is a good alternative to using the APD logic, especially if your MCU has a chip select output. There is a

slight penalty in memory access time when the CSI signal makes its initial transition from deselected to selected.

The PMMR registers can be written by the MCU at run-time to manage power. All PSD devices support

“blocking bits” in these registers that are set to block designated signals from reaching both PLDs. Current
consumption of the PLDs is directly related to the composite frequency of the changes on their inputs
Significant power savings can be achieved by blocking signals that are not used in PLD equations.

The PSD9XX devices have a Turbo Bit in the PMMRO register. This bit can be set to disable the Turbo Mode

feature (default is Turbo Mode on). While Turbo Mode is disabled, the PLDs can achieve standby current
when no PLD inputs are changing (zero DC current). Even when inputs do change, significant power can be
saved at lower frequencies (AC current), compared to when Turbo Mode is enabled.
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8.0
Development
Tools

Development and Programming Software

The PSD9XX family is supported by the new PSDsoft Express, a Windows-based (95, 98, NT) software
development tool. A PSD is quickly configured in a point and click environment. The designer does not need to
enter Hardware Definition Language (HDL) equations to define PSD pin functions and memory map information.
The general design flow is shown in Figure 6. PSDsoft Express is available free from our web

site (www.waferscale.com) or the Waferscale Literature CD.

PSDsoft Express directly supports two low

Download Software from Web cost device programmers from Waferscale,
PSDpro and FlashLINK (JTAG). Both of

these programmers may be purchased
through your local rep/distributor, or directly
from our web site using a credit card.

The PSD9XX is also supported by third
party device programmers, see web site for

Fumaoriew Oy,

PSOsoft current list.
Express ¢
Development Kit
DK900

® Supports New Flash PSD9XX

® FlashLINK™ Programmer

* Example ISP and IAP Templates

* Target Board for Programming using ISP
via JTAG port

PSDsoft Express for Free on Web

$99 U.S. and can be ordered at
www.waferscale.com or through any
franchised distributor or sales
representative

10
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Figure 6. PSDsoft Express Design Flow
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9.0 Table 5 shows the offset addresses to the PSD9XX registers relative to the CSIOP base address. The CSIOP
- space is the 256 bytes of address that is allocated by the user to the internal PSD9XX registers. Table 5 provides
PSDQ){X RegIStsr brief descriptions of the registers in CSIOP space. For a more detailed description, refer to section 9.
Description an
Table 5. Register Address Offset
Address Offset g
Register Name | Port A | Port B | Port C | Port D | Other* Description
Data In 00 01 10 11 Egi?fnzg: pin as input, MCU 1/O
Selects mode between MCU 1/O
Control 02 03 or Address Out
Stores data for output to Port pins,
Data Out 04 05 12 13 MCU 1/0 output mode
Direction 06 07 14 15 (C):l:)trpl)fllj%ures Port pin as input or
Configures Port pins as either CMOS
Drive Select 08 09 16 17 or Open Drain on some pins, while
selecting high slew rate on other pins.
Flash Protection (60] Read only — Flash Sector Protection
Secondary Flash Read only — PSD Security and
Protection Cc2 Secondary Flash Sector Protection
PMMRO BO Power Management Register 0
PMMR2 B4 Power Management Register 2
Page EO Page Register
Places PSD memory areas in
VM E2 Program and/or Data space on an
individual basis.
*Other registers that are not part of the 1/0 ports.
10.0
Flgure 7. Dtz AD[7:0] )
Interfacing the -
PSDIXX with 80C31 PSDIXXF
an 80C31 al o N P Crm— PR 19—
19 pPo.1 [8 AD1 AD 32 | ADIO2 PAZ |2l—
— -1 P0.2 g; :gg 231 gj ADIO3 PA3 %
B 1 BV Po-s Iss AD4_ AD 35 | ADIO4 PA4 23—
g E— AD 36 Joice Pas [2—
RESET Iy EE ADS AD7 37| ADIO7 pA7 [2—
; 32 AD7
PO.7
12
Eg :EE P2.0 2; :g 2 { Apios PBO [+—
i Y wcom— vt i Abioio e
e p2.3 [24 ALL 22 Apio1 B3 |4—
1 P2.4 22 ﬁg 22| apio12 PB4 g_
R P ot e
—i P12 P27 |28 ALS 46 | ADIO15 pe7 | B
oy "D L RD
—3 PL5 WR 1629 ;"’;N ;; CNTLO(WR) PCO %
— P16 PSEN [O CNTL1(RD) ngl e
— P17 ALEP 30 ALE 49 boa L
0 - CNTL2(PSEN) poa | 2—
rxp 22 18 PDO-ALE igg %
e rer [
— RESET 4 _—
RESET RESET
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Figure 8. _

i 20l AD[7:0] >
Interfacing the —
PSDI9XX with a PSDOXXF
68HC11 (MUX@d , ADO 30| ADIOO PAO |2

68HC11 —ADL 81 .pior pa1 |28
27
Address/ ol ——] oo Es
Data BUS) —3 XT PAs S0 0] gg AD104 PA4 %
p—— == AD105 PAS |5—
& pae [ ADS 301 Apios Pag (22—
—go RESET PA7 [ ADIO7 PA7 [
Tsq R
g XRQ PBO |2 :g ig ADIOS PBO [+—
—2! os 721 o o e
34 PB3 Sg :E g ADIO11 PB3 ‘;—
331 PAO PB4 37 AL3 24 AD1012 PB4 >
32 PAL PB5 75| AD1013 PBS |—o—
—321pa2 PB6 gg ﬁ}g 2o Apio14 PB6 (21—
PB7 ADIO15 PB7 |——
] el o — oco |20
S v PCL HT—ap2 g; CNTLO(R-W) pc1 9
e PC2 M3 Ap3 CNTLL(E) pCo |18
46 PC3 13 v 17
i e PCs —ioe 91 entL2 o v
78 EE;‘ PCs H—4n PC4 I3~
29 PC6 2 10 PC5 45—
—=51 PES pC7 AD 5| PDO-AS po6 |42
—= PE7 " =] ggé po7 P
52 PDO |=>—
—= VRH 21
511 vRL ﬁg; % 8 reser
PD3 [
PD4 [S—
pDs 22—
MODA R
5 E
A: 4 AS
—16 R/W
R/W
RESET
ﬁ .0 Absolute Symbol Parameter Condition Min Max Unit
aximum
Ra tings Tstg Storage Temperature - 65 + 125 °C
Commercial 0 +70 °C
Operating Temperature -
perating Temp Industrial —40 +85 °C
Voltage on any Pin With Respect to GND - 0.6 +7 \%
Vv Device Programmer ]
PP Supply Voltage With Respect to GND -0.6 +14 \%
Vee Supply Voltage With Respect to GND -0.6 +7 \%
ESD Protection >2000 \%

NOTE: Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this specification is not recommended.
Exposure to Absolute Maximum Rating conditions for extended periods of time may affect device

reliability.
ég }’0 eOp erating Range Temperature Ve Tolerance
g Commercial 0° Cto +70°C +5V+10%
Industrial —40° C to +85°C +5V+10%
Note: 3 V devices will be introduced at a later date.
13.0 Symbol P t Conditi Mi T M. Unit
Recommended ymbo arameter ondition in yp ax ni
Operating Vee Supply Voltage All Speeds 4.5 5 55 \%
Conditions Note: 3 V devices will be introduced at a later date.
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14.0 The following tables describe the AD/DC parameters of the PSD9XX family:
AC/DC [l DC Electrical Specification
p [1 AC Timing Specification
arameters « PLD Timing
— Combinatorial Timing
* Microcontroller Timing
— Read Timing
—  Write Timing
— Power Down and Reset Timing

Following are issues concerning the parameters presented:

[1 Inthe DC specification the supply current is given for different modes of operation.
Before calculating the total power consumption, determine the percentage of time that
the PSD9XX is in each mode. Also, the supply power is considerably different if the
Turbo bit is "OFF".

[l The AC power component gives the PLD, Flash memory, and SRAM mA/MHz
specification. Figure 9 shows the PLD mA/MHz as a function of the number
of Product Terms (PT) used.

[] Inthe PLD timing parameters, add the required delay when Turbo bit is "OFF".

Figure 9. PLD I-c/Frequency Consumption (Vcc =5V £ 10%)

110
100 |—Vce =5V /
90
/o)
I o 0‘4\&0&/
VR
1 1/
£ e oo“Q
| & 50/0)
& N &
g iz (//\0 0RO 2
30
2 M ———— PT 100%
/ /./1\)?30 — . PT25%
10
. | | | |
0 5 10 15 20 25
HIGHEST COMPOSITE FREQUENCY AT PLD INPUTS (MHz)

Example of PSDIXX Typical Power Calculation at Voo = 5.0 V
Conditions
Highest Composite PLD input frequency

(Freq PLD) = 8MHz
MCU ALE frequency (Freq ALE) = 4MHz
% Flash Access = 80%
% SRAM access = 15%
% 1/0O access = 5% (no additional power above base)
Operational Modes
% Normal = 10%
% Power Down Mode = 90%
Number of product terms used
(from fitter report) = 45PT
% of total product terms = 45/153 = 29.4%
Turbo Mode = ON
Calculation (typical numbers used)
Icc total = Ipwrdown x %pwrdown + %normal x (Icc (ac) + Icc (dc))
= Ipwrdown x %pwrdown + % normal x (%flash x 2.5 mA/MHz x Freq ALE
+ %SRAM x 1.5 mA/MHz x Freq ALE + % PLD x 2 mA/MHz x Freq PLD
+ #PT x 400 pA/PT
= 50 uA X 0.90 + 0.1 x (0.8 x 2.5 mA/MHz x 4 MHz + 0.15 x 1.5 mA/MHz x 4 MHz
+2 MA/MHz x 8 MHz + 45 x 0.4 mA/PT)
= 45pA+0.1x(8+0.9+16+ 18 mA)
= 45pA+0.1x429
= 45pA +4.29 mA
= 434 mA
This is the operating power with no Flash writes or erases. Calculation is based on IgyT = 0 mA.
14 Preliminary Information
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AC/DC Example of Typical Power Calculation at V¢ = 5.0 V in Turbo Off Mode
Parameters Conditions
(cont.) ) ; .
Highest Composite PLD input frequency
(Freq PLD) = 8MHz
MCU ALE frequency (Freq ALE) = 4 MHz
% Flash Access = 80%
% SRAM access = 15%

% 1/0 access
Operational Modes

% Normal

% Power Down Mode
Number of product terms used

(from fitter report)

% of total product terms
Turbo Mode

5% (no additional power above base)

10%
90%

45 PT
45/153 = 29.4%

Off

Calculation (typical numbers used)

Icc total

Ipwrdown x %pwrdown + %normal x (Icc (ac) + Icc (dc))

= Ipwrdown x %pwrdown + % normal x (%flash x 2.5 mA/MHz x Freq ALE
+ %SRAM x 1.5 mA/MHz x Freq ALE
+ % PLD x (from graph using Freq PLD))

= 50 pA X 0.90 + 0.1 x (0.8 x 2.5 MA/MHz x 4 MHz + 0.15 x 1.5 mA/MHz x 4 MHz

+ 24 mA)

45 pA + 0.1 x 32.9
45 pA + 3.29 mA

3.34 mA

This is the operating power with no Flash writes or erases. Calculation is based on IgyT = 0 mA.

45 pA + 0.1 x (8 + 0.9 + 24)

Preliminary Information
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PSDI9XX DC Characteristics (5 V + 10% Versions)
Symbol Parameter Conditions Min Typ Max Unit
Vee Supply Voltage All Speeds 4.5 5 55 \%
ViH High Level Input Voltage 45V <Vcc <55V 2 Vee +.5
ViL Low Level Input Voltage 45V <Vec <55V -5 0.8 \%
ViH1 Reset High Level Input Voltage (Note 1) 8Vcee Vee +5 \Y
ViL1 Reset Low Level Input Voltage (Note 1) -5 2Vece -1 \%
Vuys Reset Pin Hysteresis 0.3 \
VKO V¢ Min for Flash Erase and Program 25 4.2 Vv
lop =20 pA, V, =45V 0.01 0.1 \%
VoL Output Low Voltage oL W Yec
loL =8 MA, Ve =45V 0.25 0.45 %
| =-20 pA, V =45V 4.4 4.49 \%
VoH Output High Voltage Except Vgtgy On OH H cc
loH=-2MA,Vcc =45V 2.4 3.9 v
VOHl Output High Voltage VgTgy On 'OHl =1pA Vggy —0.8 \%
Vspy SRAM Standby Voltage 2.0 Vee \
Isey SRAM Standby Current (Vggy Pin) Vee =0V 0.5 1 HA
IDLE Idle Current (VgTgy Pin) Vce > Vspy -0.1 0.1 HA
VDE SRAM Data Retention Voltage Only on VgTRY 2 Vv
Standby Supply Current for Power CSI>Vgce 0.3V
| 50 200 A
SB Down Mode (Notes 2 and 3) K
I Input Leakage Current Vss <VIN < Ve -1 +1 1 HA
ILo Output Leakage Current 0.45<V|y<Vce -10 +5 10 HA
PLD_TURBO = OFF, 0 mA
f =0 MHz (Note 5)
PLD
PLD_TURBO = ON, 400 700 WAPT
lcc (DC) | Operating Supply f=0MHz
(Note 5) Current During Flash Write/Erase
Flash Only 15 30 mA
Read Only, f =0 MHz 0 0 mA
SRAM f=0 MHz 0 0 mA
PLD AC Adder ,\'l:'%' Z
Icc (AC) (Note 4)
(Note 5) FLASH AC Adder 25 35 mA/MHz
SRAM AC Adder 15 3.0 mA/MHz
NOTE: 1. Reset input has hysteresis. V) 4 is valid at or below .2V —.1. V|yq is valid at or above .8Vc.
2. CSl deselected or internal Power Down mode is active.
3. PLD is in non-turbo mode and none of the inputs are switching
4. Refer to Figure 32 for PLD current calculation.
5. IOUT =0 mA
16 Preliminary Information
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Microcontroller Interface — PSD9XX AC/DC Parameters
(5V £10% Versions)

Read Timing (5 V £ 10% Versions)

-90 -15 Turbo
Symbol Parameter Conditions Min | Max | Min | Max off Unit
tLVLX ALE or AS Pulse Width 20 28 ns
tAvVLX Address Setup Time (Note 3) 6 10 ns
txAX Address Hold Time (Note 3) 8 11 ns
t AVQV Address Valid to Data Valid (Note 3) 90 150 Add 10 ns
tsLov CS Valid to Data Valid 100 150 ns
RD to Data Valid 8-Bit Bus (Note 5) 32 40 ns
trLQv | RD or PSEN to Data Valid 8-Bit Bus,
8-Bit Bus, 8031, 80251 (Note 2) 38 45 ns
tRHQX RD Data Hold Time (Note 1) 0 0 ns
trLrH | RD Pulse Width (Note 1) 32 38 ns
tRHQZ RD to Data High-Z (Note 1) 25 30 ns
tEHEL E Pulse Width 32 38 ns
tTHEH R/W Setup Time to Enable 10 18 ns
teLTL R/W Hold Time After Enable 0 0 ns
t Address Input Valid to Address (Note 4) 25 32 ns
AVPV Output Delay
NOTES: 1. @ timing has the same timing as DS, LDS, UDS, and PSEN signals.
2. RD and PSEN have the same timing.
3. Any input used to select an internal PSD9XX function.
4. In multiplexed mode, latched addresses generated from ADIO delay to address output on any Port.
5. RD timing has the same timing as DS, LDS, and UDS signals.
Figure 10. Read Timing
_ AVLX | WXAX*
ALE/AS x
|- tLvLX -
A/D ADDRESS DATA \
MULTIPLEXED VALID VALID
BUS - tavov
ADDRESS ) (
NON-MULTIPLE;E? A?,iFEFDSS
DATA / DATA
NON-MULTIPLEXED \ VALID
BUS
- tsLQV -
= XX [T
. RLQV ; -
- RHQX |t—w
— tRLRH
RD bl
(PSEN, DS) / tRHQZ
tEHEL
E ~— "N
- | tTHEH tELTL | >
tAVPY [
* ADDRESS OUT
*tAVLX and t xax are not required for 80C251 in Page Mode or 80C51XA in Burst Mode.
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Microcontroller Interface — PSDIXX AC/DC Parameters
(5V £10% Versions)
Write Timing (5 V + 10% Versions)
-90 -15
Symbol Parameter Conditions Min | Max | Min | Max | Unit
tLvLx ALE or AS Pulse Width 20 28
tAVLX Address Setup Time (Note 1) 6 10 ns
txax Address Hold Time (Note 1) 8 11 ns
Address Valid to Leading
t Val
AVWL Edge of WR (Notes 1 and 3) 15 20 ns
tsLwL CS Valid to Leading Edge of WR (Note 3) 15 20 ns
{DVWH WR Data Setup Time (Note 3) 35 45 ns
tWHDX WR Data Hold Time (Note 3) 5 5 ns
tWLWH WR Pulse Width (Note 3) 35 45 ns
tWHAXL Trauhpg Edge of WR to Address (Note 3) 8 10 ns
Invalid
Trailing Edge of WR to DPLD
tWHAX2 Address Input Invalid (Note 3 and 4) 0 0 ns
t Trailing Edge of WR to Port Output
WHPV Valid Using I/O Port Data Register (Note 3) 30 38 ns
Address Input Valid to Address
tavpv Output Delay (Note 2) 25 30 ns
NOTES: 1. Any input used to select an internal PSD9XX function.
2. In multiplexed mode, latched addresses generated from ADIO delay to address output on any Port.
3. WR timing has the same timing as E, LDS, UDS, WRL, and WRH signals.
4. Address Hold Time for DPLD inputs that are used to generate chip selects for internal PSD memory.

Figure 11. Write Timing
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MULTIPLEXED
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VALID
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ADDRESS
NON-MULTIPLEXED
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ADDRESS
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]

DATA

NON-MULTIPLEXED
BUS

tSLWL

DATA
VALID

csi

/XX

WR
©5)

. DvwH

tWLWH

\YY?Y

[ twhHax

Y

tWHDX

tEHEL

A
A

XX
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\
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-

tELTL

X

twLMV
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twHPV

A

STANDARD
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Microcontroller Interface — PSD9XX AC/DC Parameters
(5V £10% Versions)

PLD Combinatorial Timing (5 V + 10%)

-90 -15
TURBO | Slew
Symbol Parameter Conditions Min | Max | Min | Max OFF (Note 1) Unit
tpp PLD I|_1put Ffin/Feedback to PLD o5 32 Add 10 | sub 2 ns
Combinatorial Output
tARD PLD Array Delay 16 22 ns
NOTE: 1. Fast Slew Rate output available on PA[3:0], PB[3:0], and PD[2:0].
Figure 12. Combinatorial Timing — PLD
CPLD INPUT
-~ tpp ——»
OUTPUT
Figure 13. Drawing J7 — 52-Pin Plastic Leaded Chip Carrier (PLCC) (Package Type J)
D
—  pI—
32 15251
OO0 HOH 1] T ;
] H e e
o i 025
n B View A 045
e L
[ h| v f
A2
]
B—wll— ‘ T T
—— D3 —* AL A
D2 —™
Family: Plastic Leaded Chip Carrier
Millimeters Inches
Symbol Min Max Notes Min Max Notes
A 4.19 4.57 0.165 0.180
Al 2.54 2.79 0.100 0.110
A2 3.66 3.86 0.144 0.152
B 0.33 0.53 0.013 0.021
Bl 0.66 0.81 0.026 0.032
C 0.246 0.261 0.0097 0.0103
D 19.94 20.19 0.785 0.795
D1 19.05 19.15 0.750 0.754
D2 17.53 18.54 0.690 0.730
D3 15.24 Reference 0.600 Reference
E 19.94 20.19 0.785 0.795
E1l 19.05 19.15 0.750 0.754
E2 17.53 18.54 0.690 0.730
E3 15.24 Reference 0.600 Reference
el 1.27 Reference 0.050 Reference
N 52 52
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Figure 14. Drawing M3 — 52-Pin Plastic Quad Flatpack (PQFP) (Package Type M)

‘ D
D1
| D3 |
2 |
HHHHHHHHHBHHHA
o] O o1
; % " Index %
8 T Mark o
o - E3 E1 E
o ]
[mim nim|
o ]
[mim nim|
o ]
[mim ]
o o v Standoff: 0.05 mm Min.
c
HHHHEHHEEHEHE v A2 l
A T v
} 2t t N
[ \ f ——
Jpuisininninms gl f N
=B 4" “7 el Lead Coplanarity: 0.1mm Max.
Family: Plastic Quad Flatpack (PQFP)
Millimeters Inches
Symbol Min Max Notes Min Max Notes
a 0° 7° 0° 7°
A - 2.35 - 0.093
A2 1.95 2.10 0.077 0.083
B 0.22 0.38 Reference 0.009 0.015
C 0.23 0.009
D 13.15 13.25 0.518 0.522
D1 9.95 10.05 0.392 0.396
D3 7.80 Reference 0.307 Reference
E 13.15 13.25 0.518 0.522
El 9.95 10.05 0.392 0.396
E3 7.80 Reference 0.307 Reference
el 0.65 Reference 0.026 Reference
L 0.73 | 1.03 0.029 0.041
52 52
060198R0O
15.0 Selector Guide — PSDIXX Family
Selector Guide Part # McU PLDs/Decoders | 1/0 Memory Other
PSD Data Path PLD Inputs Ports | Flash Program Store ISP via JTAG
@ Interface PLD Outputs 2nd Flash Boot Parallel ISP
5V Page SRAM ISP Flash
Reg. ISP PLDs
Periph. Mode
Security
PMU
APD
PSD913F2 | 8 PLUS1 57 19 8-Bit 27 1MB 256Kb | 16Kb | X | X | X[ X X X[ X
PSD934F2 | 8 PLUS1 57 19 8-Bit 27 2MB 256Kb | 64Kb | X | X | X | X X X[ X
Legend:
PLUS1 = New Intel 80C251 and Philips 8051XA supported plus all standard MCUs.
APD = Automatic Power Down.
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16.0
Flash PSD Part Number Construction
Part Number
- ARA R 4 6 8 9 10 4 6 8 19
Construction
PA ' P S D 8|l1[3|F|2 - A|l- 1 513
PSD BRAND NAME TEMP RANGE
PSD = Standard Zero "Blank" = 0°C to +70°C (Commercial)
Power Device | = —40°C to +85°C (Industrial)
FAMILY/SERIES
8 = Flash PSD for 8-bit MCUs PA_CKAGETYPE
with Complex PLD J '_PLCC .
9 = Flash PSD for 8-bit MCUs U —_TQFP (not available on some)
with Simple PLD MERORR
SRAM SIZE SPEED
0 =0Kb -90 = 90ns
1=16Kb -15=150ns
2=32Kb - 20 = 200ns
3=64Kb
NVM SIZE REVISION
1 =256Kb "Blank" = no rev.
2 =512Kb -A=Rev.A
3=1Mb
4=2Mb
I/O COUNT & OTHER Ve - VOLTAG
F=271/0 cc VOLTAGE
"blank" = 5 Volt
V =3.0Volt
2ND NVM TYPE, SIZE
& CONFIGURATION
1 = EEPROM, 256Kb
2 = FLASH, 256Kb
3 =No 2nd Array
17.0 Ordering Operating
Information Speed Temperature
Part Number (ns) Package Type Range
PSD913F2-90J 90 52 Pin PLCC Comm’l
PSD913F2-90M 90 52 Pin PQFP Comm’l
PSD913F2-90JI 90 52 Pin PLCC Industrial
PSD913F2-90MI 90 52 Pin PQFP Industrial
PSD913F2-15J 150 52 Pin PLCC Comm’l
PSD913F2-15M 150 52 Pin PQFP Comm’l
PSD934F2-90J 90 52 Pin PLCC Comm’l
PSD934F2-90M 90 52 Pin PQFP Comm’l
PSD934F2-90J1 90 52 Pin PLCC Industrial
PSD934F2-90MI 90 52 Pin PQFP Industrial
PSD934F2-15J 150 52 Pin PLCC Comm’l
PSD934F2-15M 150 52 Pin PQFP Comm’l
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Waferscale Worldwide Sales, Service and Technical Support

REPRESENTATIVES

ALABAMA

Rep, Inc.

Tel: (256) 881-9270

Fax: (256) 882-6692
ARIZONA

Summit Sales

Tel: (480) 998-4850

Fax: (480) 998-5274
CALIFORNIA

SC Cubed

Tel: (949) 598-3900

Fax: (949) 598-3918

Tel: (818) 865-6222
Fax: (818) 865-6223

Earle Assoc., Inc.
Tel: (619) 278-5441
Fax: (619) 278-5443

RSVP Associates
Tel: (408) 467-1200
Fax: (408) 467-1250

Tel: (916) 567-0393
Fax: (916) 567-0393

Tel: (707) 586-1694

Fax: (707) 585-2617
CANADA

Intelatech, Inc.

Tel: (905) 629-0082

Fax: (905) 629-1795
COLORADO

Waugaman Associates, Inc.

Tel: (303) 926-0002

Fax: (303) 926-0828
CONNECTICUT

Advanced Tech Sales

Tel: (203) 284-8247

Fax: (203) 284-8232
FLORIDA

Conley & Associates, Inc.

Tel: (407) 365-9347
Fax: (407) 365-1515

Tel: (407) 365-3283
Fax: (407) 365-3727

Tel: (727) 572-8895

Fax: (727) 572-8896
GEORGIA

Rep, Inc.

Tel: (770) 938-4358

Fax: (770) 938-0194
IDAHO

Electrodyne, Inc.

Tel: (801) 264-8050

Fax: (801) 264-8065
ILLINOIS

Victory Sales

Tel: (630) 483-3417

Fax: (847) 963-2840
INDIANA

Victory Sales

Tel: (317) 581-0880

Fax: (317) 581-0882
IOWA

Gassner & Clark Co.

Tel: (319) 393-5763

Fax: (319) 393-5799

KANSAS/NEBRASKA

Rush & West Associates

Tel: (913) 764-2700

Fax: (913) 764-0096
KENTUCKY

Victory Sales

Tel: (937) 436-1222

Fax: (937) 436-1224
MD/VA/DE/WV

Strategic Sales, Inc.

Tel: (410) 995-1900

Fax: (410) 964-3364
MASSACHUSETTS

Advanced Tech Sales, Inc.

Tel: (978) 664-0888

Fax: (978) 664-2526
MICHIGAN

Victory Sales

Tel: (313) 432-3151

Fax: (313) 432-3146
MINNESOTA

OHMS Technology, Inc.

Tel: (612) 932-2920
Fax: (612) 932-2918
MISSOURI

Rush & West Associates

Tel: (734) 965-3322
Fax: (734) 965-3529
NEW JERSEY
Strategic Sales, Inc.
Tel: (201) 842-8960
Fax: (201) 842-0906

BGR WYCK

Tel: (856) 727-1070

Fax: (856) 727-9633
NEW MEXICO

Summit Sales

Tel: (480) 998-4850

Fax: (480) 998-5274
NEW YORK

Strategic Sales, Inc.

Tel: (973) 237-9440

Fax: (973) 237-9445

Tri-Tech Electronics,
Tel: (716) 385-6500
Fax: (716) 385-7655

Tel: (607) 722-3580

Fax: (607) 722-3774
NORTH CAROLINA

Rep, Inc.

Tel: (919) 469-9997

Fax: (919) 481-3879
OHIO

Victory Sales

Tel: (440) 498-7570

Fax: (440) 498-7574

Tel: (937) 436-1222

Fax: (937) 436-1224
OKLAHOMA

CompTech

Tel: (918) 266-1966

Fax: (918) 266-1801
OREGON

| Squared, Inc.

Tel: (503) 670-0557

Fax: (503) 670-7646

PENNSYLVANIA
Victory Sales
Tel: (440) 498-7570
Fax: (440) 498-7574

BGR WYCK

Tel: (609) 727-1070

Fax: (609) 727-9633
PUERTO RICO

Waferscale Sales

Tel: (972) 418-2970

Fax: (972) 418-2971
SOUTH CAROLINA

Rep, Inc.

Tel: (919) 469-9997

Fax: (919) 481-3879
TENNESSEE

Rep, Inc.

Tel: (423) 475-9012

Fax: (423) 475-6340
TEXAS

CompTech Sales

Tel: (817) 640-8200

Fax: (817) 640-8204
UTAH

Electrodyne, Inc.

Tel: (801) 264-8050

Fax: (801) 264-8065
WASHINGTON

| Squared, Inc.

Tel: (425) 739-2259

Fax: (425) 739-2221
WISCONSIN

Victory Sales

Tel: (414) 789-5770

Fax: (414) 789-5760

OHMS Technology, Inc.

Tel: (612) 932-2920
Fax: (612) 932-2918
WYOMING

Waugaman Associates,

Inc.
Tel: (303) 926-0002
Fax: (303) 926-0828

DISTRIBUTORS
Arrow Electronics
Bell Micro Products
Wyle Laboratories
Zeus Electronics

WORLDWIDE

AUSTRALIA
Zatek Components
Tel: 61-2-9-744-5711
Fax: 61-2-9-744-5527
Tel: 61-3-9574-9644
Fax: 61-3-9574-9661
AUSTRIA

Atlantic Elektronic GmbH

Tel: 43-1897-2637
Fax: 43-1897-2737
BELGIUM, LUX

Alcom Electronics nv/sa

Tel: 32-3-458-3033

Fax: 32-3-458-3126
BRAZIL

Colgil Comercial Ltda.

Tel: 011-55-11-3666-7660
Fax: 011-55-11-3666-9131

CHINA

Lestina International Ltd.
Tel: 8610-849-9430/8888

Fax: 8610-849-9430

Tel: 86811-531-5258
Fax: 86811-531-5258

Tel: 8620-380-7307/5688

Fax: 8620-380-7307

Tel: 8625-449-1384
Fax: 8625-449-1384

P&S
Tel: (602) 633-0884
Fax: (602) 633-0885

Tel: (86) 27 7493500/3506

Fax: (86) 27 7491166

Tel: (86) 10 62549897
Fax: (86) 10 62536518

Tel: (86) 21 64714208
Fax: (86) 21 64714208

Tel: (86) 755 3245517
Fax: (86) 755 3353183

Tel: (86) 28 5575657
Fax: (86) 28 5563631

Tel: (86) 25 4508571
Fax: (86) 25 4526775

Tel: (852) 23142786
Fax: (852) 23142305

Wuhan Liyuan Comp.

Tel: 86-27-7802986

Fax: 86-27-7802985
DENMARK

Jakob Hatteland A/S

Tel: 45-42-571000

Fax: 45-42-166199
EASTERN EUROPE

Elatec Vertriebs

Tel: 49-89-462-3070

Fax: 49-89-460-2403
ENGLAND

Micro Call, Ltd.

Tel: 44-1296-330061

Fax: 44-1296-330065

Silicon Concepts, Ltd.

Tel: 44-1428-751-617

Fax: 44-1428-751-603
FINLAND

Avnet Nortec OY

Tel: 358-0613181

Fax: 358-06922326
FRANCE

Microel

Tel: 33-1-69-07-08-24

Fax: 33-1-69-07-17-23

Misil Technologies

Tel: 33-1-45-60-00-21

Fax: 33-1-45-60-01-86
GERMANY

Atlantik Elektronik GmbH

Tel: 49-89-895050
Fax: 49-89-89505100

Scantec GmbH

Tel: (49)-089 89 91 43-0
Fax: (49)-089 89 91 43-27

Topas Electronic GmbH

Tel: 49-511-968640

Fax: 49-511-9686464
GREECE

Radel S.A.

Tel: 301-921-3058

Fax: 301-924-2835
HONG KONG

Lestina International Ltd.

Tel: 852-2735-1736

Fax: 852-2730-5260
INDIA/PAKISTAN

Pamir Electronics Corp.

(USA Office)

Tel: 610-594-8337

Fax: 610-594-8559

In-Flux

Tel: 65-748-9959

Fax: 65-748-9979
INDONESIA

In-Flux

Tel: 65-748-9959

Fax: 65-748-9979

Technology
Distribution(s) Pte, Ltd.

Tel: 65-299-7811

Fax: 65-294-1518
ISRAEL

Star-Tronics, Ltd.

Tel: 972-3-6960148

Fax: 972-3-6960255
ITALY

Comprel SPA

Tel: 39-3625781

Fax: 39-0362496800

Silverstar

Tel: 39-2661251

Fax: 39-266101359
JAPAN

Internix, Inc.

Tel: 813-3-369-1105

Fax: 813-3-363-8486

Kyocera Corporation
Tel: 813-3-708-3111
Fax: 813-3-708-3372

Nippon Imex Corporation

Tel: 813-3-321-8000

Fax: 813-3-325-0021
KOREA

Semsus Electronics Co.

Ltd.
Tel: 82-2-689-3693
Fax: 82-2-689-3692

D&T

Tel: (822) 844-2668

Fax: (822) 844-2118
MALAYSIA

In-Flux

Tel: 65-748-9959

Fax: 65-748-9979

Technology Distribution(s)
Pte, Ltd.

Tel: 65-299-7811

Fax: 65-294-1518

MEXICO
CompTech Sales
Tel: (915) 566-1022
Fax: (52) 16-13-21-56

Tel: (52) 83-48-05-69
Fax: (52) 83-47-90-26

Tel: (52) 36-47-83-60
Fax: (52) 36-47-74-03

Tel: (52) 73-18-35-72

Fax: (52) 73-18-55-00
NETHERLANDS

Alcom Electronics bv

Tel: 31-10-288-2500

Fax: 31-10-288-2525
NEW ZEALAND

Apex Electronics

Tel: 644-3853404

Fax: 644-3853483
NORWAY

Henaco A/S

Tel: 47-22-917900

Fax: 47-22-917901
PHILIPPINES

In-Flux

Tel: 65-748-9959

Fax: 65-748-9979
REPUBLIC OF SOUTH

AFRICA

Components & System

Design

Tel: 2711-391-3062

Fax: 2711-391-5130
SINGAPORE

Technology Distribution(s)

Pte, Ltd.

Tel: 65-299-7811

Fax: 65-294-1518
SPAIN, PORTUGAL

Matrix Electronica SL

Tel: 34-91-5602737

Fax: 34-91-5652863
SWEDEN

DipCom Electronics AB

Tel: 46-8-7522480

Fax: 46-8-7513649
SWITZERLAND

Elbatex

Tel: 41-56-437-5111

Fax: 41-56-437-5188

Laser & Electronic AG

Tel: 41-1-947-50-70

Fax: 41-1-947-50-80
TAIWAN

Ally, Inc.

Tel: 886-02-768-6399

Fax: 886-02-768-6390

Promate Electronic Co.

Tel: (02) 2659-0303

Fax: (02) 2658-0988
THAILAND

In-Flux

Tel: 65-748-9959

Fax: 65-748-9979

Technology Distribution(s)
Pte, Ltd.

Tel: 65-299-7811

Fax: 65-294-1518

472é0 Kato Road

Fremont, California 94538-7333

Tel: 510-656-5400 Fax: 510-657-5916
800-TEAM-WSI (800-832-6974)

Web Site: http://www.waferscale.com
E-mail: info@waferscale.com

REGIONAL SALES

Midwest

Buffalo Grove, IL
Tel: (847) 215-2560
Fax: (847) 215-2702

Western Area

Irvine, CA

Tel: (949) 453-5992
Fax: (949) 453-5995

Fremont, CA
Tel: (510) 498-1744
Fax: (510) 657-5916

Northeast

Woburn, MA

Tel: (781) 670-9313
Fax: (781) 670-9329

Southeast
Dallas, TX
Tel: (972) 292-3285
Fax: (972) 292-3610

EUROPE SALES

Waferscale — Europe

2 Voie La Cardon
91126 Palaiseau
Cedex, France

Tel: 33 (1) 69-32-01-20
Fax: 33 (1) 69-32-02-19

ASIA SALES

Waferscale — Taiwan
No. 31-5, Alley 65,
Lane 220, Sec. 2
Hsin-Long Road
Taipei City,

Taiwan Roc

Tel: 886-2-8780-2340
Fax: 886-2-8780-6751

Waferscale — Asia, Ltd.
Korea Branch

Tel: 82-2-761-1281/2
Fax: 82-2-761-1283
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