PRELIMINARY INFORMATION

PART Il

New Product Data Sheets

TC1320

8-Bit Digital-to-Analog Converter with Two-Wire Interface

FEATURES

TYPICAL APPLICATIONS

PIN CONFIGURATION

8-Bit Digital-Analog Converter

8-Pin SOIC and 8-Pin MSOP Packages
2.7-5.5V Single-Supply Operation
Simple SMBUS/I2C Serial Interface
Low Power - 0.35mA Operation, S5pA Shutdown
Guaranteed Monotonicity

Programmable Voltage Sources
Digital-Controlled Amplifiers/Attenuators
Process Monitoring and Control
Microprocessor- controlled systems
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FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The TC1320 is a serially accessible 8-bit voltage output
digital-to-analog converter (DAC). The DAC produces an
output voltage that ranges from ground to an externally
supplied reference voltage. It operates from a single power
supply that can range from 2.7V to 5.5V, making it ideal for
a wide range of applications. Built into the part is a power-on
reset function that ensures that the device starts at a known
condition.

Communication with the TC1320 is accomplished via a
simple 2-wire SMBus/I?C compatible serial port with the
TC1320 acting as a slave only device. The host can enable
the SHDN bit in the CONFIG register to activate the low-
power standby mode.

ORDERING INFORMATION

Part No. Package Temp. Range
TC1320VOA 8-Pin SOIC —40°C to +85°C
TC1320VUA 8-Pin MSOP —40°C to +85°C
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ABSOLUTE MAXIMUM RATINGS*

Supply VORage (VDD) vveveerriereeeriiiieee e +6V
Voltage On Any Pin ............ (GND - 0.3V) to (Vpp + 0.3V)
Operating Temperature (Ta) ..cccooeeeeeeieeiiiieennns See Below
Storage Temperature (TsTa) -..covveeenneen. —65°C to +150°C
Current On Any Pin ..., +50 mA
Package Thermal Resistance (64a)......coceervvennne. 330°C/W

*Static-sensitive device. Unused devices must be stored in conductive
material. Protect devices from static discharge and static fields. Stresses
above those listed under Absolute Maximum Ratings may cause perma-
nent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those
indicated in the operational sections of the specifications is not implied.
Exposure to Absolute Maximum Rating Conditions for extended periods
may affect device reliability.

ELECTRICAL CHARACTERISTICS: Vpp =2.7V or 5.5V, — 40°C < Ta < 125°C, unless otherwise noted.

Symbol Parameter Test Conditions j Min | Typ l Max 1 Unit
Power Supply
Voo Supply _\Loltage i 27 ] — 55 Vv
lop Operating Current Vpp = 5.5V, VRer = 1.2V — ! o35 0.5 mA
B Serial Port Inactive (Note 1) } e -
Ibp-sTanpey  Standby Supply Current Vpp = 3.3V — 5 t 10 HA
Serial Port Inactive (Note 1) j

STATIC PERFORMANCE-ANALOG SECTION: (Vpp = 2.7V to 5.5V, Vger = 1.2V, —40°C < T < 85°C,

unless otherwise noted.)

Symbol Parameter Test Conditions 1 Min Typ Max T Unit
Resolution ‘ 8 | — | —  Bis
iNL Integral Non-Linearity at FS Error (Gain Error) —40°C < Ty < 85°C(Note2) — — +2 LSB
DNL Differential Non-Linearity All Codes (Note 2) ~— — +0.8 LSB
Vos Offset Error at Vour (Note 2) +0.3 +8 mV
TCVos Offset Error Tempco at Vout 6 ppm/°C
PSRR Power Supply Rejection Ratio Vpp at DC ; 70 — — dB
VREF Voltage Reference Range 0 — Vpp-12 V
Irer Reference Input Leakage Current 0.5 : HA
Vaw Voltage Swing VRer € (Vpp - 1.2V) 0 VRer ! \Y
Rout Output Resistance @ Vout Rour (ohmic) — — 50
fout Output Current (Source or Sink) | 3 — L= mA
Isc Output Short-Circuit Current Source T - = ;40 | mA
Sink ‘ — — w\ 40 . _mA

NOTES: 1. SDA and SCL must be connected to Vpp or GND.

2. Measured at Voyt 2 50mV refered to GND to avoid output buffer clipping.

126

¥ TELCOM SEMICONDUCTOR, INC.



8-Bit Digital-to-Analog Converter
with Two-Wire Interface

PART Il
New Product Data Sheets

PRELIMINARY INFORMATION TC1320
DYNAMIC PERFORMANCE: (Vpp = 2.7V t0 5.5V, —-40°C < Ta < 85°C, unless otherwise noted.)
Symbol Parameter Test Conditions Min | Typ Max Unit
SR Voltage Output Slew Rate - 0.8 — Vius
tseTTLE Output Voltage Full Scale Settling Time — 10 — psec
twu Wake-up Time — 20 — us
Digital Feedthrough and Crosstalk SDA = Vpp, SCL = 100kHz — 5 — nv-s
SERIAL PORT INTERFACE: (Vpp = 2.7V to 5.5V, -40°C < Ta < 85°C, unless otherwise noted.)
Symbol Parameter Test Conditions Min Typ Max Unit
ViH Logic Input High 2.4 — 55 \
ViL Logic Input Low — — 0.6 \
VoL SDA Output Low loL = 3 mA (Sinking Current) — —_ 0.4 Y
loL =6 mA — —_ 0.6 Vv
Cin Input Capacitance SDA, SCL — 5 — pF
ILEAK I/O Leakage —_ — +5 LA

SERIAL PORT AC TIMING: Vpp =2.7V or 5.5V, —40°C < (Ta = Tj) < 85°C; C|_ = 80pF, unless otherwise noted.)

Symbol Parameter Test Conditions Min Typ Max Unit
fomp SMBus Clock Frequency 10 — 100 kHz
tioLe Bus Free Time Prior to New Transition 4.7 — - psec
tH(sTART) Start Condition Hold Time 4.0 — — psec
tsu(sTART) Start Condition Setup Time 80% SCL to 10% SDA 4.7 — — psec
(for repeated Start Condition)
tsu(sToP) Stop Condition Setup Time 4.0 — — usec
tH-DATA Data In Hold Time 100 —_ — nsec
tSU-DATA Data In Setup Time 100 —_ — nsec
fLow Low Clock Period 10% to 10% 4.7 — — pysec
tHiIGH High Clock Period 90% to 90% 4 — — ysec
tF SMBus Fall Time 90% to 10% — — 300 nsec
tr SMBus Rise Time 10% to 90% — — 1000 nsec
tpoR Power-On Reset Delay Vpp 2 Vpeonr (Rising Edge) — 500 — psec
PIN DESCRIPTION
Pin No. Symbol Type Description

1 VREF Input Voltage Reference Input

2 SDA Bi-Directional SMBUS Serial Data

3 scL o Input ~ SMBUS Serial Clock

4 GND Input System Ground )

5 VOUT o Output Buffered DAC Output -

6 NC None Not Connected

7 DAC_OUT - Output Unbuffered DAC Output

8 Voo , Power Positive Power Supply Input
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TIMING DIAGRAMS
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A = Start Condition

B = MSB of Address Clocked into Slave
C = LSB of Address Clocked into Slave
D = R/W Bit Clocked into Slave
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A = Start Condition F = Acknowledge Bit Clocked into Master J = Acknowledge Clocked into Master
B = MSB of Address Clocked into Slave G = MSB of Data Clocked into Slave K = Acknowledge Clock Pulse
C = LSB of Address Clocked into Slave H = LSB of Data Clocked into Slave L = Stop Condition, Data Executed by Slave
D = R/W Bit Ciocked into Slave | = Siave Pulls SDA Line Low M = New Start Condition
E = Slave Pulls SDA Line Low
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E = Slave Pulls SDA Line Low

F = Acknowledge Bit Clocked into Master
G = MSB of Data Clocked into Master

H = LSB of Data Clocked into Master

} = Acknowledge Clock Pulse
J = Stop Condition
K = New Start Condition
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