ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



. C8051F340/1/2/3/4/5/6/7/8/9/A/B/C/D

SILICON LABS

Full Speed USB Flash MCU Family

Analog Peripherals

- 10 Bit ADC (C8051F340/1/2/3/4/5/6/7/A/B only)
Up to 200 ksps
Built-in analog multiplexer with single-ended and
differential mode
VREF from external pin, internal reference, or Vpp

Built-in temperature sensor
External conversion start input option

- Two comparators

- Internal voltage reference
(C8051F340/1/2/3/4/5/6/7/A/B only)
Brown-out detector and POR Circuitry

USB Function Controller

- USB specification 2.0 compliant

- Full speed (12 Mbps) or low speed (1.5 Mbps) operation

Integrated clock recovery; no external crystal required for

full speed or low speed

Supports eight flexible endpoints

1 kB USB buffer memory

- Integrated transceiver; no external resistors required

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intru-
sive in-system debug (No emulator required)

- Provides breakpoints, single stepping,
inspect/modify memory and registers

- Superior performance to emulation systems using
ICE-chips, target pods, and sockets

Voltage Supply Input: 2.7 to 5.25 V

- Voltages from 3.6 to 5.25 V supported using On-Chip
Voltage Regulator

ANALOG
PERIPHERALS

I

Hlgh Speed 8051 pC Core

- Pipelined instruction architecture; executes 70% of
Instructions in 1 or 2 system clocks

- 48 MIPS and 25 MIPS versions available.

- Expanded interrupt handler

Memory

- 4352 or 2304 Bytes RAM

- 64 or 32 kB Flash; In-system programmable in 512-byte
sectors

Dlgltal Peripherals
40/25 Port I/0O; All 5 V tolerant with high sink current

- Hardware enhanced SPI™, SMBus™, and one or two
enhanced UART serial ports

- Four general purpose 16-bit counter/timers

- 16-bit programmable counter array (PCA) with five cap-
ture/compare modules

- External Memory Interface (EMIF)

Clock Sources

- Internal Oscillator: £0.25% accuracy with clock recovery
enabled. Supports all USB and UART modes

- External Oscillator: Crystal, RC, C, or clock (1 or 2 Pin
modes)

- Low Frequency (80 kHz) Internal Oscillator

- Can switch between clock sources on-the-fly

Packages

- 48-pin TQFP (C8051F340/1/4/5/8/C)

- 32-pin LQFP (C8051F342/3/6/7/9/A/B/D)

- 5x5 mm 32-pin QFN (C8051F342/3/6/7/9/A/B)

Temperature Range: —40 to +85 °C

DIGITAL I/O

UARTO Port 0

UART1*

SPI Port 1

MB
SMBus Port 2

CROSSBAR

PCA

VREG

TEMP

Port 3

4 Timers

L

C8051F340/1/2/34/5/6/7/A/B Only

48 Pin Only

Ext. Memory I/F

Port 4

* C8051F340/1/4/5/8/A/B/C Only

PRECISION INTERNAL

OSCILLATORS

64/32 kB
ISP FLASH

USB Controller /
Transceiver

8051 CPU
(48/25 MIPS)

4/2 kB RAM

FLEXIBLE
INTERRUPTS

DEBUG
CIRCUITRY
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1. System Overview

C8051F340/1/2/3/4/5/6/7/8/9/A/B/C/D devices are fully integrated mixed-signal System-on-a-Chip MCUs.
Highlighted features are listed below. Refer to Table 1.1 for specific product feature selection.

+ High-speed pipelined 8051-compatible microcontroller core (up to 48 MIPS)

* In-system, full-speed, non-intrusive debug interface (on-chip)

+ Universal Serial Bus (USB) Function Controller with eight flexible endpoint pipes, integrated trans-
ceiver, and 1 kB FIFO RAM

« Supply Voltage Regulator

« True 10-bit 200 ksps differential / single-ended ADC with analog multiplexer

+  On-chip Voltage Reference and Temperature Sensor

+  On-chip Voltage Comparators (2)

»  Precision internal calibrated 12 MHz internal oscillator and 4x clock multiplier

+ Internal low-frequency oscillator for additional power savings

+ Up to 64 kB of on-chip Flash memory

+ Up to 4352 Bytes of on-chip RAM (256 + 4 kB)

+ External Memory Interface (EMIF) available on 48-pin versions.

+ SMBus/I2C, up to 2 UARTSs, and Enhanced SPI serial interfaces implemented in hardware

»  Four general-purpose 16-bit timers

+ Programmable Counter/Timer Array (PCA) with five capture/compare modules and Watchdog Timer
function

+  On-chip Power-On Reset, Vpp Monitor, and Missing Clock Detector

*  Upto 40 Port /O (5 V tolerant)

With on-chip Power-On Reset, Vpp monitor, Voltage Regulator, Watchdog Timer, and clock oscillator,
C8051F340/1/2/3/4/5/6/7/8/9/A/B/C/D devices are truly stand-alone System-on-a-Chip solutions. The
Flash memory can be reprogrammed in-circuit, providing non-volatile data storage, and also allowing field
upgrades of the 8051 firmware. User software has complete control of all peripherals, and may individually
shut down any or all peripherals for power savings.

The on-chip Silicon Labs 2-Wire (C2) Development Interface allows non-intrusive (uses no on-chip
resources), full speed, in-circuit debugging using the production MCU installed in the final application. This
debug logic supports inspection and modification of memory and registers, setting breakpoints, single
stepping, run and halt commands. All analog and digital peripherals are fully functional while debugging
using C2. The two C2 interface pins can be shared with user functions, allowing in-system debugging with-
out occupying package pins.

Each device is specified for 2.7-5.25 V operation over the industrial temperature range (—40 to +85 °C).
For voltages above 3.6 V, the on-chip Voltage Regulator must be used. A minimum of 3.0 V is required for
USB communication. The Port I/O and RST pins are tolerant of input signals up to 5 V. C8051F340/1/2/3/
4/5/6/7/8/9/A/B/C/D devices are available in 48-pin TQFP, 32-pin LQFP, or 32-pin QFN packages. See
Table 1.1, “Product Selection Guide,” on page 18 for feature and package choices.
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Table 1.1. Product Selection Guide
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C8051F347-GM 25 | 32k | 2304 |V | — |V |V |V |V |1 4 | v | 25 | —| VvV |V |V ]| 2 QFN32
C8051F348-GQ 25 | 32k | 2304 |V |V |V |V |V |V |2 |4 |V]| 40 |V |—|—|—| 2| TQFP48
C8051F349-GQ 25 | 32k | 2304 |V |V |V | V|V |V |1 4 | v | 25 | —|—|—|—| 2 LQFP32
C8051F349-GM 25 | 32k [ 2304 |V |V |V | V|V |V |1 4 | v | 25 | —|—|—|—| 2 QFN32
C8051F34A-GQ 48 | 64k | 4352 |V |V |V |V |V V|2 |4 |V |2 |—| V|V |V ]2 LQFP32
C8051F34A-GM 48 | 64k | 4352 |V |V |V |V |V V|2 |4 |V |2 |—| V|V |V ]2 QFN32
C8051F34B-GQ 48 | 32k [ 2304 | vV |V |V V|V v |2 |4 |V |2 |—| VIV |IV]|2 LQFP32
C8051F34B-GM 48 | 32k | 2304 |V |V |V | V|V |V |2 |4 |V |2 ||V |V |V ]2 QFN32
C8051F34C-GQ 48 | 64k | 4352 |V |V |V |V |V |V |2 |4 |V ]| 40 |V |—|—|—| 2 | TQFP48
C8051F34D-GQ 48 | 64k | 4352 |V |V |V VvV |V |V |1 4 | v | 25 | —|—|—|—| 2 LQFP32
18 Rev. 1.3 )
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C8051F340/1/2/3/4/5/6/7/8/9/A/B/C/D

G2D . ->| Port I/O Configuration
Debug / Programming
_— Hardware . - X P0.0
C2CK/RST Digital Peripherals R Po.1
X .
Reset 1 UARTO ] —»| Port0 R Po.3
CIP-51 8051 UARTI Drivers Shiros
0 X
Power-On Controller Core > P0.7/XTAL2
Reset Timers 0,1, || T X P1.0
64/32k Byte ISP FLASH 2.3 Priority - Kbz
Supply Program Memory N Crossbar Port 1 & P13
Monitor Decoder Drivers SR Pl 4CRVSTR
bl PCA/WDT [« > P1SVREF
VoD 256 Byte RAM - v > P1.7
Net B
Voltage SPI Port 2 X gg.g
VREG B Regulator 4/2k Byte XRAM Drivers 5 P24
| Crossbar Control | K o
GND SFR & P2.7
T T »X P3.0
System Clock Setup |L{ BUS |__,| External Memory Port 3 B P
or »X P3.3
XTAL1 —pf External | | Interface o {orvers :5: p3s
XTAL2 —p{ Oscillator Clock . G R
Multipli P2/P3 > P3.7
enal | Mol e
Oscillator I P4 < Ei';
T [ pata  H—— |Pone g3mris
Clock Low Freq. Drivers > Ei'g
Recover Oscillator - 2 pa.
Y Analog Peripherals Py
i 2
USB Peripheral CP1
VDD VREF <<~
D+ > ’ 2 Ci \(
omparators
o. Full / Low Controller .
Speed 10-bit AINO - AIN19
VBUS Transceiver 1k Byte 200ksps
RAM
Figure 1.1. C8051F340/1/4/5 Block Diagram
®
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C8051F340/1/2/3/4/5/6/7/8/9/A/B/C/D

C2D —> Port /O Configuration
Debug / Programming -’l gural
— Hardware L . P0.0
C2CK/RST Digital Peripherals PO aLs
Reset i UARTO |<—> ) qut 0 P0.3/XTAL2
CIP-51 8051 Drivers 0’
P0.6/CNVSTR
Power-On Controller Core v PO.7VREF
Reset Timers 0, 1, PN P1.0
64/32 kB ISP FLASH 2,3 Priority T~ P12
Supply Program Memory N Crossbar > [';’{th 1 P13
i D rivers -
Monitor <_ PCA/DT ko ecoder E}:Z
VoD & Power 256 Byte RAM - v P17
Net F2o
Voltage P22
VAEG B £ gulator 4/2 kB XRAM SP! pon2 P2
| Crossbar Control pee
GND »X P2.7
t SBFR T > P3.0/C2D
System Clock Setu us
y P L,| Port3
XTAL1 —» External Drivers
XTAL2 —» Oscillator Clock
Internal Multiplier
Oscillator am
Clock Low Freq.
Recover Oscillator* -
Y Analog Peripherals
L 0
USB Peripheral VDD veer  CP1
> ’ 2C t
D+ omparators
. Full / Low Controller o
Speed 10-bit VDD AINO - AIN20
i 200 ksps
VBUS Transceiver | [ 4 5 RAM ADC p
Sensor
*Low Frequency Oscillator option not available on C8051F346/7
Figure 1.2. C8051F342/3/6/7 Block Diagram
®
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C8051F340/1/2/3/4/5/6/7/8/9/A/B/C/D

c2D . ->| Port I/O Configuration
Debug / Programming

e Hardware . - P0.0
C2CK/RST Digital Peripherals P01
Reset v UARTO J«| —{ Port0 P03
CIP-51 8051 rivers P05
UART1 PO.6/XTAL1
Power-On Controller Core Y > PO.7/XTAL2

Reset Timers 0, 1, || >X P1.0
64/32 kB ISP FLASH 2,3 Priority [T Port 1 :f: §1:12
Supply Program Memory N Crossbar or X P13

Monitor PCAWDT || Decoder | | Drivers B ol avher
| X P1.6
Voo K 5ol 256 Byte RAM L] . e
et >R P20
Voltage SPI Port 2 S po2
X P2.3
VREG B Ragulator 4/2 kB XRAM Por2 P22
| Crossbar Control | g o
GND )—<; > P2.7
1 SFR T > P3.0
< X P3.1
System Clock Setup |L{ Bus |_,| External Memory 5 pa2
Interface L,| Port3 X P33
XTAL1 —» External o Drivers (P34
XTAL2 —» Oscillator Clock ~ _, Qe
niemnal Multiplier P2/P3 v it
Oscillator e P4 < X P4.1
X P4.2
f [ paa  H—— |pons K i
Clock Low Freq. Drivers X gi.g
. X X
Recovery Oscillator K P46
- & P47

! Analog Peripherals

USB Peripheral
CPO

D+ — <—<
Controller CP1
D- Full / Low Pl 4_<
Speed
VBUS Transceiver 1k Byte 2 Comparators
RAM

Figure 1.3. C8051F348/C Block Diagram
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C8051F340/1/2/3/4/5/6/7/8/9/A/B/C/D

ca2b ——f , > Port I/0 Configuration
Debug / Programming

Hardware . X < »X] P0.0
Digital Peripherals & PO.1
X P0.2/XTAL1

C2CK/RST

Reset ) UARTO |« —»{ Port0 X PO.3XTAL2
CIP-51 8051 Drivers 351 Fos
X P0.6/CNVSTR
Power-On Controller Core 80 PO.7VREF
Reset Timers 0, 1, PN T > P1.0
64/32 kB ISP FLASH 2,3 Priority 7T~ ¢ Kbz
Supply Program Memory N Crossbar S’Ofl 1 K P13
i rivers X P1.
Monitor a PCAWDT |l Decoder | | ' El:g
VoD ——T—— > 256 Byte RAM . v b P17
Re B r20
Voltage SPI Port 2 [« 8 o
VREG Regulator 4/2 kB XRAM Drivers :5: P24
| Crossbar Control B e
GND > P27
T SFR T X P3.0/C2D
System Clock Setup | |BUS Port 3
XTAL1 —b| External | Drivers
XTAL2 —» Oscillator Clock
Internal Multiplier
Oscillator o
*
Clock Low Freq.
Recovery Oscillator
i Analog Peripherals

USB Peripheral cpo
o+ X Controller CP1 ‘:
D- Full / Low Pl 4_<

Speed
Transceiver

2 Comparators

VBUS 1 kB RAM

Figure 1.4. C8051F349/D Block Diagram
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C8051F340/1/2/3/4/5/6/7/8/9/A/B/C/D

C2D — Port 1/O Configuration }ﬁ
Debug / Programming _’| gurat
— Hardware . - < »X P0.0
C2CK/RST X > Digital Peripherals « eol
Reset ! UARTO |« DPC'MO 3 E Eg:i/xm_z
rivers -
- < > PO.
] CIP 51 8051 UART1 < > Pg.g/CNVSTR
Power-On| | Controller Core — »] PO.7/VREF
Reset Timers 0, 1, AN < »X] P1.0
64/32 kB ISP FLASH 2,3 Priority [ PED G 18
Supply | | Program Memory N Crossbar »| Port1 iq >X P13
Monitor PCAWDT k| Decoder Drivers [¢ B
VDD X > N 5 X P16
Power 256 Byte RAM . — < E;;
Net o > P2.1
Voltage SPI Port2 3R p2?
VREG B Regulator 4/2 kB XRAM Drivers ¢ > P2.4
| Crossbar Control 5 >pd s
GND z@ SFR < > Egs
T B T »X] P3.0/C2D
System Clock Setup us St
XTAL1 —f External | ] | Drivers
XTAL2 —»{ Oscillator Clock
Internal Multiplier
Oscillator [ -
+
Clock Low Freq.
" Recove Oscillator* :
. Analog Peripherals
' >k
USB Peripheral VDD ver S
. > 0\ ° )
z+ s ( ) Full/ Low Controller 2 Comparators
A \/ Speed “ A= VDD | AINO-AINZ0
vBUS [ Transceiver 1 kB RAM U Temp
X Sensor
Figure 1.5. C8051F34A/B Block Diagram
®
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C8051F340/1/2/3/4/5/6/7/8/9/A/B/C/D

2. Absolute Maximum Ratings

Table 2.1. Absolute Maximum Ratings*

Parameter Conditions Min Typ Max Units
Ambient temperature under bias -55 125 °C
Storage Temperature —65 150 °C
Voltage on any Port I/O Pin or RST with -0.3 5.8 \
respect to GND
Voltage on Vpp with respect to GND -0.3 4.2 \'%
Maximum Total current through Vpp and 500 mA
GND
Maximum output current sunk by RST or any 100 mA
Port pin

*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 devices at those or any other conditions
above those indicated in the operation listings of this specification is not implied. Exposure to maximum rating
conditions for extended periods may affect device reliability.
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C8051F340/1/2/3/4/5/6/7/8/9/A/B/C/D

3. Global DC Electrical Characteristics

Table 3.1. Global DC Electrical Characteristics
—40 to +85 °C, 25 MHz System Clock unless otherwise specified.

Parameter Conditions Min Typ Max Units
Digital Supply Voltage' VRST | 3.3 3.6 Vv
Digital Supply RAM Data 15 Vv
Retention Voltage '
SYSCLK (System Clock)? C8051F340/1/2/3/A/B/C/D 0 48 MHz
C8051F344/5/6/7/8/9 0 25
Specified Operating _40 .85 °C
Temperature Range
Digital Supply Current - CPU Active (Normal Mode, accessing Flash)
lop° Vpp = 3.3V, SYSCLK = 48 MHz 25.9 28.5 mA
Vpp = 3.3V, SYSCLK =24 MHz 13.9 15.7 mA
Vpp = 3.3V, SYSCLK = 1 MHz 0.69 mA
Vpp = 3.3V, SYSCLK =80 kHz 95 HA
Vpp = 3.6 V, SYSCLK = 48 MHz 29.7 32.3 mA
Vpp = 3.6 V, SYSCLK =24 MHz 15.9 18 mA
Iop Supply Sensitivity3-# SYSCLK = 1 MHz, 47 %IV
relative to Vpp =3.3 V
SYSCLK = 24 MHz, 46 %/V
relative to Vpp =3.3 V
Iop Frequency Sensitivity®®  |Vpp = 3.3 V, SYSCLK < 30 MHz, 0.69 mA/MHz
T=25°C
Vpp = 3.3V, SYSCLK > 30 MHz, 0.44 mA/MHz
T=25°C
Vpp = 3.6 V, SYSCLK < 30 MHz, 0.80 mA/MHz
T=25°C
Vpp = 3.6 V, SYSCLK > 30 MHz, 0.50 mA/MHz
T=25°C
Digital Supply Current - CPU Inactive (Idle Mode, not accessing Flash)
lop° Vpp = 3.3V, SYSCLK = 48 MHz 16.6 | 18.75 mA
Vpp = 3.3V, SYSCLK = 24 MHz 8.25 9.34 mA
Vpp =3.3V, SYSCLK = 1 MHz 0.44 mA
Vpp = 3.3 V, SYSCLK = 80 kHz 35 HA
Vpp = 3.6 V, SYSCLK = 48 MHz 18.6 20.9 mA
Vpp = 3.6 V, SYSCLK = 24 MHz 9.26 10.5 mA
Iop Supply Sensitivity3-# SYSCLK = 1 MHz, 41 %IV
relative to Vpp =3.3 V
SYSCLK = 24 MHz, 39 %/V
relative to Vpp =3.3 V
) Rev. 1.3 25
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