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UPSD3422 UPSD3433
UPSD3434 UPSD3454

Turbo Plus series

Fast Turbo 8032 MCU with USB and programmable logic

Features

Fast 8-bit Turbo 8032 MCU, 40 MHz

— Advanced core, 4-clocks per instruction

— 10 MIPs peak performance at 40 MHz (5 V)
— JTAG debug and in-system programming

— 16-bit internal instruction path fetches
double-byte instruction in a single memory
cycle

— Branch cache & 4 instruction prefetch
queue

— Dual XDATA pointers with automatic
increment and decrement

— Compatible with 3rd party 8051 tools
Dual Flash memories with memory
management

— Place either memory into 8032 program
address space or data address space

— READ-while-WRITE operation for in-
application programming and EEPROM
emulation

— Single voltage program and erase

— 100 000 guaranteed erase cycles, 1£-y3ar
retention

Clock, reset, and power suoply rianagement

— Flexible 8-level CPl! ~inc < divider register

— Normal, Idle, zi.2 hewer-down modes

— Power-on-reset and low-voltage-reset
superv'ser

— Programinable watchdog timer

Proarsimmable logic, general purpose

- 16 macrocells for logic applications (e.g.,
shifters, state machines, chip-selects, glue-
logic to keypads, and LCDs)

A/D converter

— Eight channels, 10-bit resolution, 6 pys

Operating voltage source (+10%)

— 5V devices: 5.0 V and 3.3 V sources

— 3.3V devices: 3.3 V source

January 2009

LQFP52 (T), 52-lead,

0
LQFP80 (U), 80-lead,

thin, quad, flat thin, quad, flat

m Communication interfaces

USB v2.0 Full Speed (12Mbps)

10 endpoint pairs (In/Out), each endpcint
with 64-byte FIFO (supports Cor trol. intr,
and Bulk transfer types)

[°C Master/Slave contr: lior, 333kHz
SPI Master control'ci, {CVIHz

Two UARTSs *viti. 1ndependent baud rate
IrDA potozal: Lo to 115 kbaud

Up te 43 /D, 5V tolerant uPSD34xxV

m Timers and interrupts

Tiiree 8032 standard 16-bit timers
Programmable counter array (PCA), six 16-
bit modules for PWM, CAPCOM, and
timers

8/10/16-bit PWM operation

12 Interrupt sources with two external
interrupt pins

m Packages

ECOPACK® compliant

Table 1. Device summary
Reference Part number
uPSD3422 UPSD3422E, UPSD3422EV
uPSD3433E UPSD3433E, UPSD3433EV
uPSD3434 UPSD3434E, UPSD3434EV
uPSD3454 UPSD3454E, UPSD3454EV
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Description UPSD3422, UPSD3433, UPSD3434, UPSD3454

1 Description

The Turbo Plus UPSD34xx Series combines a powerful 8051-based microcontroller with a
flexible memory structure, programmable logic, and a rich peripheral mix to form an ideal
embedded controller. At its core is a fast 4-cycle 8032 MCU with a 4-byte instruction
prefetch queue (PFQ) and a 4-entry fully associative branching cache (BC). The MCU is
connected to a 16-bit internal instruction path to maximize performance, enabling loops of
code in smaller localities to execute extremely fast. The 16-bit wide instruction path in the
Turbo Plus Series allows double-byte instructions to be fetched from memory in a single
memory cycle. This keeps the average performance near its peak performance (peak
performance for 5 V, 40 MHz Turbo Plus UPSD34xx is 10 MIPS for single-byte instructions,
and average performance will be approximately 9 MIPS for mix of single- and multi-byte
instructions).

USB 2.0 (full speed, 12Mbps) is included, providing 10 endpoints, each with its own 64-byte
FIFO to maintain high data throughput. Endpoint 0 (control endpoint) uses two of the 10
endpoints for In and Out directions, the remaining eight endpoints may be allocated in any
mix to either type of transfers: Bulk or Interrupt.

Code development is easily managed without a hardware in-circuit emulator by using the
serial JTAG debug interface. JTAG is also used for in-system programming (ISP) in as little
as 10 seconds, perfect for manufacturing and lab development. The 8032 core is coupled to
programmable system device (PSD) architecture to optimize the 8032 memory structure,
offering two independent banks of Flash memory that can be placed at virtually any address
within 8032 program or data address space, and easily paged beyond 64 Kbytes using on-
chip programmable decode logic.

Dual Flash memory banks provide a robust solution for remote product updates in the field
through in-application programming (IAP). Dual Flash banks also support EEPROM
emulation, eliminating the need for external EEPROM chips.

General-purpose programmable logic (PLD) is included to build an endless variety of glue-
logic, saving external logic devices. The PLD is configured using the software development
tool, PSDsoft Express, available from the web at www.st.com/psm, at no charge.

The UPSD34xx also includes supervisor functions such as a programmable watchdog timer
and low-voltage reset.

Note: For a list of known limitations of the UPSD34xx devices, please refer to Section 34:
Important notes.
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PD1:2

(4) GPIO, Port C

:[>PCO:7

| Optional IrDA
] e evader | UARTA - JTAG ICE and ISP :|
] 8032 Address/Data/Control bus <:]: MCU
— SPI <:> (80-pin device only) :[> bus
16-bit PCA <:> Supervisor:
— (6) PWM, CAPCOM, timer Watchdog and low-voltage reset
Dedicateq
P4.0:7 L (8) GPIO, Port 4 <:> Veer Voo, GND, Reset, Crystal In _<: > pins
USBH+, USBv2.0, 10
USB- Full Speed FIFOs
Al09695¢
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Pin descriptions UPSD3422, UPSD3433, UPSD3434, UPSD3454

2 Pin descriptions

Figure 2. LQFP52 connections

T 141 P1.7/SPISEL®R/ADC7
T 1 40 P1.6/SPITXD@/ADC6

T 1 47 AVgo/AVRee®

T 152 PBO
1 151 PB1
1T 150 PB2
T 149 PB3
1 148 PB4
T 146 PB5
[ T 145 GND
1 1 44 RESET_IN
1 143 PB6
[ T 142 PB7

/
PD1/CLKIN 1 [I_] Q T 1 39 P1.5/SPIRXD®@/ADC5
pc7 2 [ T 1 38 P1.4/SPICLK(2)/ADC4
JTAG TDO 3 [ [T 1 37 P1.3/TXD1(IrDA)?/ADC3
JTAGTDI 4 [ T 1 36 P1.2/RXD1(IrDA)@/ADC2
DEBUG 5 [1] [T 1 35 P1.1/T2X@/ADCH
33VVg 6 [ T 1 34 P1.0/T2(/ADCO
use+ 7 [I] T 1 33 Vpp("
VppM 8 [ T 1 32 XTAL2
GND 9 [ [T ] 31 XTAL1
USB- 10 [ 30 P3.7/SCL
PC2 11 I} T 1 29 P3.6/SDA
JTAG TCK 12 [T} T 1 28 P3.5/C1
JTAG TMS 13 ] [T 1 27 P3.4/CO
<t 1O O N 0 O O - NN O < 1 O
- - - - ~ — NN AN N N N N
N©W Y ®OAN= QOO = N ®
<t ° ¥ 2 F F FT OO OO
A (O RO O A N O O
23239 $388885%
5 O 00 p O O00O0 xXxXEKL
s EEE g EEE e c
Oy o o O A o9 o z Z
e 00 x PN EE
a X X =2 F a [V < %
S Ex o= = F NN
oo o< =
W Do nQ o
o = X
@) a o
fal Al09696¢

1. For 5V applications, Vpp must be connected to a 5.0 V source. For 3.3 V applications, Vpp must be
connected to a 3.3 V source.

2. These signals can be used on one of two different ports (Port 1 or Port 4) for flexibility. Default is Port1.

AVger and 3.3 V AV are shared in the 52-pin package only. ADC channels must use 3.3 V as AVggg for
the 52-pin package.
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UPSD3422, UPSD3433, UPSD3434, UPSD3454

Pin descriptions

Figure 3.

LQFP80 connections

P3.3/TG1/EXINT1 2

SPISEL@/PCACLK1/P4.7

SPITXD®@/TCM5/P4.6

1179 P3.2/EXINTO/TGO

[T 180 PBO
[ T1 78 PB1

[ T1 77 P3.1/TXDO

[T 176 PB2

[T 175 P3.0/RXDO

[ T174 PB3

[T 173 PB4

[T172 AV

[ 1171 PB5

LT 70 AVper

[T 169 GND

[T 168 RESET_IN

[T 167 PB6

1T 166 PB7

[11 65 RD

®)/ADC7

1 164 P1.7/SPISEL

T 163 PSEN

T 162 WR

[T 161 P1.6/SPITXD®)/ADCE

PD2/CSI 1

O

PD1/CLKIN 3
ALE 4

PC7 5

JTAG TDO 6
JTAG TDI 7
DEBUG 8
PC4/TERR 9 [}
3.3V Vg 10 I
usB+" 11 1]
Vpp@ 12 I
GND 13 [T

usB- 14 1]
PC3/TSTAT 15 1]
PC2 16 [T

JTAG TCK 17 [T
18 1}
19 1T}
JTAG TMS 20 [T

HARHAAAA

[T 60
[T 1 59
[T 1 58
[T 157
[T 1 56
[T 155
[T 154
[T 153
11 52
11 51
[ 1150
[T 1 49
(1148
(1147
11 46
T 45
11 44
11 43
11 42
T 41

PA7 21 1]
PA6 22 [T

SPIRXD®@)/TCM4/P4.5 23 (1]

PA5 24 [T

SPICLK()/TCM3/P4.4 25 [T}

PA4 26 (1]

TXD1(IrDA))/PCACLKO/P4.3 27 (1}

PA3 28 1]
GND 29 [T

RXD1(IrDA)@/TCM2/P4.2 30 (1]

T2X@/TCeM1/P4.1 31 1]

PA2 32 (1]

T2()TCMO/P4.0 33 (1}

PA1 34 1]
PA0 35 1]

MCU ADO 36 1]
MCU AD1 37 1]
MCU AD2 38 [T
MCU AD3 39 1]

P3.4/CO 40 1}

P1.5/SPIRXD®/ADC5
P1.4/SPICLK®)/ADC4
P1.3/TXD1(IrDA)®)/ADC3
NC
P1.2/RXD1(IrDA)®)/ADC2
NC

P1.1/T2X®/ADC1

NC

P1.0/T2@)/ADCO

NC

Vo)

XTAL2

XTAL1

MCU AD7

P3.7/SCL

MCU AD6

P3.6/SDA

MCU AD5

P3.5/C1

MCU AD4

Al09697¢c

NC = Not connected

The USB+ pin needs a 1.5 kQ pull-up resistor.

For 6 V applications, Vpp must be connected to a 5.0 V source. For 3.3 V applications, Vpp must be
connected to a 3.3 V source.

These signals can be used on one of two different ports (Port 1 or Port 4) for flexibility. Default is Port1.
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Pin descriptions

UPSD3422, UPSD3433, UPSD3434, UPSD3454

Table 2. Pin definitions
. . . Function
Port pin ?\Iagr:ael 8?\;0')'" 5;\12;[)(!{)1 In/out
' ' Basic Alternate 1 Alternate 2
External bus
multiplexed
MCUADO ADO 36 N/A I/0 address/data bus
A0/DO
Multiplexed
MCUAD1 AD1 37 N/A /0 |address/data bus
A1/DA1
Multiplexed
MCUAD2 AD2 38 N/A /O |address/data bus
A2/D2
Multiplexed
MCUAD3 AD3 39 N/A /0 |address/data bus
A3/D3
Multiplexed
MCUAD4 AD4 41 N/A /O |address/data bus
A4/D4
Multiplexed
MCUADS5 AD5 43 N/A /0 |address/data bus
A5/D5
Multiplexed
MCUAD6 AD6 45 N/A /O |address/data bus
A6/D6
Multiplexed
MCUAD7 AD7 47 N/A /0 |address/data bus
A7/D7
. |Timer 2 Count input [ADC Channel 0
P1.0 T2 ADCO 52 34 I/0O  |General I/O port pin (T2) input (ADCO)
. |Timer 2 Trigger input |ADC Channel 1
P1.1 T2X ADC1| 54 35 /O |General I/O port pin (T2X) input (ADC1)
RxD1 . |UART1 or IrDA ADC Channel 2
P1.2 ADC2 56 36 I/O |General I/O port pin Receive (RxD1) input (ADC2)
TXDA1 . |UART or IrDA ADC Channel 3
P1.3 ADC3 58 37 I/O |General I/O port pin Transmit (TxD1) input (ADC3)
SPICLK . |SPI Clock Out ADC Channel 4
P1.4 ADC4 59 38 /O |General I/O port pin (SPICLK) input (ADCA4)
SPIRxD . |SPI Receive ADC Channel 5
P1.5 ADC5 60 39 /O |General I/O port pin (SPIRXD) input (ADC5)
SPITXD . |SPI Transmit ADC Channel 6
P1.6 ADCE 61 40 I/O |General I/O port pin (SPITXD) input (ADC8)
SPISEL . |SPI Slave Select ADC Channel 7
P1.7 ADC7 64 41 I/O  |General I/O port pin (SPISEL) input (ADC?)
. |UARTO Receive
P3.0 RxDO 75 23 I/O |General I/O port pin (RxDO)
24/300 17




UPSD3422, UPSD3433, UPSD3434, UPSD3454

Pin descriptions

Table 2. Pin definitions (continued)
. . . Function
Port pin ?\Er:ael 8?\;0')'" E;\f;p(w In/out
' ’ Basic Alternate 1 Alternate 2
. |UARTO Transmit
P3.1 TXDO 77 24 I/O |General I/O port pin (TxDO)
EXINTO Interrupt O input
P3.2 79 25 I/0 |General I/O port pin [(EXTINTO)/Timer 0
TGO
gate control (TGO)
Interrupt 1 input
P3.3 INTH 2 26 I/O  |General I/O port pin |(EXTINT1)/Timer 1
gate control (TG1)
P3.4 Cco 40 27 /0 |General I/O port pin |Counter 0 input (CO0)
P3.5 C1 42 28 /0 |General I/O port pin |Counter 1 input (C1)
. |12C bus serial data
P3.6 SDA 44 29 I/O |General I/O port pin (I2CSDA)
. |1?C bus clock
P3.7 SCL 46 30 I/O |General I/O port pin (12CSCL)
T2 . '|Program counter Timer 2 count input
P4.0 TCMO 33 22 I/O |General I/O port pin array0 PCAO-TCMO  |(T2)
P41 |TexTcM1| 31 | 21 | VO |General /O port pin |PCAO-TCM1 (TT”;;; 2 trigger input
RXD1 P UART1 or IrDA
P4.2 TCM2 30 20 /0 |General I/O port pin |PCAO-TCM2 Receive (RxD1)
TXD1 . UART1 or IrDA
P4.3 PCACLKO 27 18 I/O |General I/O port pin |PCACLKO Transmit (TxD1)
SPICLK . |Program counter SPI clock out
P4.4 TCM3 25 17 /0. |General I/O port pin Array1 PCA1-TCM3 |(SPICLK)
SPIRXD . SPI Receive
P4.5 TCMA4 23 16 /O |General I/O port pin |[PCA1-TCM4 (SPIRXD)
. SPI Transmit
P4.6 SPITXD 19 15 I/O |General I/O port pin |[PCA1-TCM5 (SPITXD)
SPISEL . SPI Slave Select
P4.7 PCACLKA1 18 14 I/0 |General I/O port pin |[PCACLK1 (SPISEL)
Reference Voltage
input for ADC.
AVREF 70 N/A | Connect AVREF to
Vg ifthe ADC is not
used.
RD 65 N/A o READ signal,
external bus
WR 62 N/A o WRITE signal,
external bus
PSEN 63 | NA | o |PSENsignal,
external bus
Ays 25/300
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