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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance linear-digital microcircuit, with an operating
temperature range of -55°C to +125°C.

1.2 Vendor Item Drawing Administrative Control Number. The manufacturers PIN is the item of identification. The vendor item
drawing establishes an administrative control number for identifying the item on the engineering documentation:

V62/03609 - 01 X E
Drawing Device type Case outline Lead finish
number (See 1.2.1) (See 1.2.2) (See 1.2.3)

1.2.1 Device type(s).

Device type Generic Circuit function
01 THS1206 CMOS, 12-bit, 6 MSPS, analog-to-digital
converter

1.2.2 Case outline(s). The case outlines shall be as specified herein.

Outline letter Number of pins JEDEC PUB 95 Package style
X 32 MO-153 Plastic thin shrink small outline

package with gull wing leads

1.2.3 Lead finishes. The lead finishes shall be as specified below or other lead finishes as provided by the device manufacture:

Finish designator Material
A Hot solder dip
B Tin-lead plate
C Gold plate
D Palladium
E Gold flash palladium
z Other
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1.3 Absolute maximum ratings. 1/

Supply voltage range:

DGND {0 DVDD cuteteeieteeeaaiireesitteaeastieeesstreessnseeeesssneeessssesessnseeeesssneeesanes -0.3Vt06.5V

BGND t0 BVDD t-tveeeittieeeiitiieeiiiiee sttt ettt et st snee e e staeeeenee -0.3Vt06.5V

AGND 10 AVDD -tttteeiteereeintieeeasiieeeeaereeesssaeeesssseeesasseeeesnssasessseeessnsneessnnes -0.3Vt06.5V
AnNalog iNPUL VOITAGE FANGE ....eiiieiiieiiiiee et AGND -0.3Vto AVpp +1.5V
Reference input VOIAGE ........ccevviiiiiiiiiic e -0.3V +AGND to AVpp + 0.3V
Digital input voltage range -0.3VtoBVpp/DVpp +0.3V
Power dissipation (Pp) (Ta < 25°C) 1453 mW 2/
Operating virtual junction temperature range (TJ) ..ccccovvveeeeiiieeernieeennnne -55°C to +150°C
Storage temperature range -65°C to +150°C
Lead temperature 1.6 mm (1/16 inch) from case for 10 seconds ............ 260°C

1.4 Recommended operating conditions. 3/

Power supply section
Supply voltage:

475V1t0525V
3Vt525V
3Vto525V

Analog and reference inputs section

Analog input voltage in single-ended configuration ............cccecceeeviieeenn. VREEM t0 VREFP
Common-mode input voltage V¢ in differential configuration ............... 1Vto4d4Vv

External reference voltage, VREEP v vtieeiiiiiiiiiiee et ee e AVpp — 1.2 V maximum
External reference Voltage, VREEM -« -«  tarrrrrereeemiaiiieiieeeseaniiieeeeeeseennenes 1.4 V minimum

Digital inputs section
High-level input voltage (V|R):
With BVpp = 3.3V
With BVpp =5.25V
Low-level input voltage (V)
With BVpp =3.3V
With BVpp = 5.25V

2 V minimum

2.6 V minimum

0.6 V maximum
0.6 V maximum

Input CONV_CLK frequency, (with DVpp =3V t05.25V) ..cccceeviiveennen. 0.1 MHz to 6 MHz
CONV_CLK pulse duration, clock high, tyy (CONV_CLKH):
With DVDD =3 V10 5.25 V et 80 ns to 5000 ns
CONV_CLK pulse duration, clock low, tyy (CONV_CLKL):
With DVDD =3 V10 5.25 V et 80 ns to 5000 ns
Ambient operating temperature (TA) «.eeeooveeerrireenriieee e e e -55°C to +125°C

1/ Stresses beyond those listed under “absolute maximum rating” may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those indicated under “
recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may
affect device reliability.

2/ The derating factor above Ta = +25°C is 11.62 mW/°C.

3/ Use of this product beyond the manufacturers design rules or stated parameters is done at the user’s risk. The manufacturer
and/or distributor maintain no responsibility or liability for product used beyond the stated limits.
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2. APPLICABLE DOCUMENTS
JEDEC PUB 95 - Registered and Standard Outlines for Semiconductor Devices

(Applications for copies should be addressed to the Electronic Industry Alliance, 2500 Wilson Boulevard, Arlington,
VA 22201-3834 or at http://www.jedec.org)

3. REQUIREMENTS

3.1 Marking. Parts shall be permanently and legibly marked with the manufacturer’s part number as shown in 6.3 herein and as
follows:

A. Manufacturer's name, CAGE code, or logo
B. Pin 1 identifier
C. ESDS identification (optional)

3.2 Unit container. The unit container shall be marked with the manufacturer’s part number and with items A and C (if applicable)
above.

3.3 Electrical characteristics. The maximum and recommended operating conditions and electrical performance characteristics are
as specified in 1.3, 1.4, and table | herein.

3.4 Design, construction, and physical dimension. The design, construction, and physical dimensions are as specified herein.

3.5 Diagrams.
3.5.1 Case outline. The case outline shall be as shown in 1.2.2 and figure 1.

3.5.2 Terminal connections. The terminal connections shall be as shown in figure 2.

3.5.3 Block diagram. The block diagram shall be as shown in figure 3.

3.5.4 Timing waveforms. The timing waveforms shall be as shown in figure 4.
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TABLE |. Electrical performance characteristics.

Test Symbol Conditions Temperature, Device Limits Unit
TA type
Min Max
Digital inputs section
High-level input current |, DVpp = digital inputs -55°C to +125°C 01 -50 50 HA
Low-level input current I Digital input =0 V -50 50 HA
Input capacitance CIN 5 typical pF
Digital outputs section
High-level output VOH loH = -50 WA, BVpp = 3.3V -55°C to +125°C 01 BVpD \
voltage -05
loH =-50 uA, BVpp =5V BVpD
-05
Low-level output VoL loL = 50 pA, BVpp = 3.3V 0.4 V
voltage
loL =50 uA, BVpp =5V 0.4
High-impedance-state loz CS1 = DGND, CS0 = DVpp -10 10 A
output current
Output capacitance CouT 5 typical pF
Load capacitance at CL 30 pF
databus DO — D11
Accuracy section
Resolution RES -55°C to +125°C 01 12 Bits
Integral nonlinearity INL +1.8 LSB
Differential nonlinearity | DNL +1 LSB
Offset error 1/ OE After calibration in differential mode -20 20 LSB
After calibration in single-ended 20 typical
mode
Gain error 1/ GE -20 20 LSB
See footnotes at end of table.
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TABLE |. Electrical performance characteristics — Continued.

Test Symbol Conditions Temperature, Device Limits Unit
TA type
Min Max
Analog input section
Input capacitance CiN -55°C to +125°C 01 15 typical pF
Input leakage current | VAIN = VREEM t0 VREFP +10 LA
Internal voltage reference section
Accuracy VREEP -55°C to +125°C 01 3.3 3.7 |V
VREEM 1.3 1.7 |V
REFOUT 2.3 2.7 \%
Temperature TC 50 typical PPM/
coefficient °C
Reference noise RN 10 typical uv
Power supply section
Analog supply current | 5 AVpp =5V, -55°C to +125°C 01 40 mA
BVpp =DVpp =3.3V
Digital supply current | |5 AVpp =5V, 1 mA
BVpp =DVpp =3.3V
Buffer supply current | |55 AVpp =5V, 4 mA
BVpp =DVpp =3.3V
Supply current in DD P AVpp =5V, 10 mA
power-
down mode BVpp =DVpp =3.3V
Power dissipation PD AVpp =5V, 216 mw
DVpp =BVpp=3.3V
Power dissipation PD AVpp =5V 30 typical mw
In power down ‘
DVpp =BVpp=3.3V
See footnotes at end of table.
DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/03609

REV

PAGE 6




TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions Temperature, Device Limits Unit
TA type
Min Max
AC section
Signal-to-noise 2/ SINAD Differential mode -55°C to +125°C 01 63 dB
ratio + distortion
Single-ended mode 3/ 64 typical
Signal-to-noise ratio 2/ | SNR Differential mode 64 dB
Single-ended mode 3/ 68 typical
Total harmonic 2/ THD Differential mode -67 dB
distortion
Single-ended mode -68 typical
Effective number of ENOB Differential mode 10.17 Bits
bits (SNR)
Single-ended mode 3/ 10.4 typical
Spurious free 2/ SFDR Differential mode 67 dB
dynamic range
Single-ended mode 69 typical
Analog input section
Full power bandwidth FS sinewave, -3 dB -55°C to +125°C 01 96 typical MHz
with a source
impedance of 150 Q
in differential
configuration
Full power bandwidth FS sinewave, -3 dB 54 typical MHz
with a source
impedance of 150 Q
in single ended
configuration
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions Temperature, Device Limits Unit
TA type
Min Max
Analog section - continued
Small signal bandwidth 100 mVpp sinewave, -3 dB -55°C to +125°C 01 96 typical MHz
with a source
impedance of 150 Q
in differential
configuration
Small signal bandwidth 100 mVpp sinewave, -3 dB 54 typical MHz
with a source
impedance of 150 Q
in single ended
configuration
Timing specification section
Delay time td(DATA_ -55°C to +125°C 01 5 typical ns
AV)
Delay time td(o) 5 typical ns
Latency tpipe 5 typical CONV
CLK
Timing section
Clock cycle of the 4/ tc -55°C to +125°C 01 159 175 | ns
internal clock
oscillator
Pulse width, 4/ t 1 analog input 1.5x ns
CONVST tc
2 analog input 2.5x
tc
3 analog input 3.5x
tc
4 analog input 4.5 x
tc
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions Temperature, Device Limits Unit
TA type
Min Max
Timing section - continued
Aperture time t4a -55°C to +125°C 01 1 typical ns
Time between 4/ t 1 analog input 2 xtc ns
consecutive start of
single conversion 2 analog input 3xtc
3 analog input Axtc
4 analog input 5xtc
Delay time, 4/ tq 1 analog input, TL=1 6xtc | NS
DATA-AV becomes (DATA
active for the trigger -
level condition: AV) 2 analog inputs, TL = 2 7xtc
TRIGO=0,TRG1=0
3 analog inputs, TL = 3 8 xtc
4 analog inputs, TL = 4 9xtc
Delay time, 4/ tq 1 analog input, TL = 4 3xty | NS
DATA-AV becomes (DATA- +
active for the
trigger level condition: AV) 6 xtc
TRIGO=1,TRG1=0 2 analog inputs, TL =4 tp +
7 Xxtc
3 analog inputs, TL =6 tp +
8 xtc
4 analog inputs, TL = 8 th +
9xtc
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions Temperature, Device Limits Unit
TA type
Min Max
Timing section - continued
Delay time, 4/ tq 1 analog input, TL = 8 -55°C to +125°C | 01 Ixtp | NS
DATA-AV becomes (DATA- +
active for the trigger
level condition: AV) 6 x tc
TRIGO=0,TRG1 =1
2 analog inputs, TL = 8 3xty
+
7 xtc
3 analog inputs, TL=9 2 xtp
+
8 xtc
4 analog inputs, TL = 12 2 Xty
+
9xtc
Delay time, 4/ tq 1 analog input, TL = 14 13xty
DATA-AV becomes (DATA- +
active for the trigger
level condition: AV) 6 x tc
TRIGO=1,TRG1 =1
2 analog inputs, TL = 12 5 X to
+
7 xtc
3 analog inputs, TL = 12 3xty
+
8 xtc
1/ This test is not production tested.
2/ fs =6 MHz, f1 =2 MHz at -1 dBFS, AVpp =5V, BVpp = DVpp = 3.3V, C < 30 pF.
3/ The SNR (ENOB) and SINAD is degraded typically be 2 dB in single-ended mode when the reading of data is
asynchronous to the sampling clock.
4/ This timing parameter is ensured by design but is not tested.
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DETAIL A
Terminal Millimeters
symbol Min Max
A 1.20
Al 0.25
b 0.19 0.30
C 0.15
D 10.90 11.10
e 0.65
E 6.20
E1l 7.80 8.40
L 0.50 0.75
Q 0.05 0.15
N 32

NOTE: All dimensions are in millimeters.

FIGURE 1. Case outlines.
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Device type 01
Case outline X
Terminal Terminal symbol
number
1 DO
2 D1
3 D2
4 D3
5 D4
6 D5
! BVbD
8 BGND
9 D6
10 D7
11 D8
12 D9
13 D10/ RAO
14 D11 /RA1
15 CONV_CLK (CONVST)
16 DATA AV
17 DGND
18 DVbp
20 WR (R/W)
21 Cs1
22 Cs0
23 AVDD
24 AGND
25 REFM
26 REFP
27 REFOUT
28 REFIN
29 BINM
30 BINP
31 AINM
32 AINP

FIGURE 2. Terminal connection.
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Terminal symbol /0 Description
AINP I Analog input, single-ended or positive input of differential channel A
AINM I Analog input, single-ended or negative input of differential channel A
BINP I Analog input, single-ended or positive input of differential channel B
BINM I Analog input, single-ended or negative input of differential channel B
AVDD | Analog supply voltage
AGND I Analog ground
BVDD | Digital supply voltage for buffer
BGND I Digital ground for buffer
CONV_CLK (m) | Digit_al input. This ir_1put is used to _apply an exte_rnal convers!on clock in _
continuous conversion mode. In single conversion mode, this input functions as
the conversion start (CONVST ) input. A high to low transition on this input holds
simultaneously the selected analog input channels and initiates a single
conversion of all selected analog inputs.
Cso | Chip select input (active low)
Cs1 | Chip select input (active high)

DATA_AV (0] Data available signal, which can be used to generate an interrupt for processors
and as level information of the internal FIFO. This signal can be configured to be
active low or high and can be configured as a static level or pulse output.

DGND | Digital ground. Ground reference for digital circuitry.
DVpDp | Digital supply voltage.
D0-D9 1/0/z Digital input, output; DO = LSB

D10/RAO 1/0/z Digital input, output. The data line D10 is also used as an address line (RAO) for
the control register. This is required for writing to the control register 0 and
control register 1.

D11/RA1 1/0/Z Digital input, output (D11 = MSB). The data line D11 is also used as an address
line (RA1) for the control register. This is required for writing to control register 0
and control register 1.

REFIN I Common-mode reference input for the analog input channels. It is recommended
that this pin be connected to the reference output REFOUT.
REFP I Reference input, requires a bypass capacitor of 10 uF to AGND in order to
bypass the internal reference voltage. An external reference voltage at this input
can be applied. This option can be programmed through control register 0.
REFM Reference input, requires a bypass capacitor of 10 uF to AGND in order to
bypass the internal reference voltage. An external reference voltage at this input
can be applied. This option can be programmed through control register 0.
REFOUT (@) Analog fixed reference output voltage of 2.5 V. Sink and source capability of 250

UA. The reference output requires a capacitor of
10 pF to AGND for filtering and stability.

RD (See note)

The RD input is used only if the WR input is configured as a write only input. In
this case, it is a digital input, active low as a data read select from the processor.

WR (R/W) (See note)

This input is programmable. It functions as a read-write input R / W and can
also be configured as write-only input WR , which is active low and used as data

write selection from the processor. In this case, the RD input is used as a read
input from the processor.

to initialize the ADC.

NOTE: The start-conditions of RD and WR R/ W) are unknown. The first access to the ADC has to be a write access

FIGURE 2. Terminal connections — continued.
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Reference voltage

This device has a built in reference, which provides the reference voltages for the ADC. VRggp is set to 3.5V and VRegm is set to
1.5V. An external reference can also be used through two reference input pins. REFP and REFM, if the reference source is
programmed as external. The voltage levels applied to these pins establish the upper and lower limits of the analog inputs to produce

a full scale and zero scale reading respectively.

Analog inputs

This device consists of 4 analog input, which are sampled simultaneously. These inputs can be selected individually and configured
as single ended or differential inputs. The desired analog input channel can be programmed.

Converter

This device uses a 12-bit pipelined multi-staged architecture with 4 1-bit stages followed by 4 2-bit stages, which achieves a high
sample rate with low power consumption. This device distributes the conversion over several smaller ADC sub-blocks, refining the
conversion with progressively higher accuracy as the device passes the results from stage to stage. This distributed conversion
requires a small fraction of the number of comparators used in a traditional flash ADC. A sample and hold amplifier (SHA) within each
of the stages permits the first stage to operate on a new input sample while the second through the eighth stages operate on the

seven preceding samples.

Conversion modes

The conversion can be performed in two different conversion modes. In the single conversion mode, the conversion is initiated by

an external signal (CONVST ). An internal oscillator controls the conversion time. In the continuous conversion mode, an external
clock signal is applied to the clock input (CONV_CLK). A new conversion is started with every falling edge of the applied clock signal.

Sampling rate

The maximum possible conversion rate per channel is dependent on the selected analog input channels. The table below shows
the maximum conversion rate in the continuous conversion mode for different combinations.

Maximum conversion ratio in continuous conversion mode

Channel configuration Number of channels Maximum conversion
rate per channel
1 single ended channel 1 6 MSPS
2 single ended channels 2 3 MSPS
3 single ended channels 3 2 MSPS
4 single ended channels 4 1.5 MSPS
1 differential channel 1 6 MSPS
2 differential channels 2 3 MSPS
1 single ended and 1 differential channel 2 3 MSPS
2 single ended and 1 differential channels 3 2 MSPS

The maximum conversion rate in the continuous conversion mode per channel, fC is given by:

fC = 6 MSPS / (number of channels)

FIGURE 2. Terminal connections — continued.
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Sampling rate — continued.

Maximum conversion rate in single conversion mode

Channel configuration Number of channels Maximum conversion
rate per channel
1 single ended channel 1 3 MSPS
2 single ended channels 2 2 MSPS
3 single ended channels 3 1.5 MSPS
4 single ended channels 4 1.2 MSPS
1 differential channel 1 3 MSPS
2 differential channels 2 2 MSPS
1 single ended and 1 differential channel 2 1.5 MSPS
2 single ended and 1 differential channels 3 1.2 MSPS

Digital output data format

The digital output data format of this device can either be in binary format or in two’s complement format. The following tables list

the digital outputs for the analog input voltages.

Binary output format for single ended configuration

Analog input voltage Digital output code
AIN = VREFP FFFh
AIN = (VREFP + VREFM) / 2 800h
AIN = VREEM 000h

Two’s complement output format for single ended configuration

Analog input voltage Digital output code
AIN = VREpp 7FFh
AIN = (VREFP + VREFM) / 2 000h
AIN = VREEM 800h

Binary output format for differential configuration

Analog input voltage

Digital output code

Vin = AINP — AINM
VREF = VREFP - VREFM

Vin = VREF FFFh
Vin =0 800h
Vin = -VREF 000h

FIGURE 2. Terminal connections — continued.
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Digital output data format — continued.

ADC control register

Two’s complement output format for differential configuration

Analog input voltage

Digital output code

Vin = AINP — AINM
VREF = VREFP - VREFM

Vin = VREF 7FFh
Vin =0 000h
Vin = -VREF 80on

This device contains two 10-bit wide control registers (CR0O, CR1) in order to program the device into the desired mode. The bit
definitions of both control registers are shown in the table below.

Bit definitions of control register CRO and CR1

BIT BIT9 BIT 8 BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O
CRO TEST1 TESTO SCAN | DIFF1 DIFFO CHSEL1 | CHSELO PD MODE VREE
CR1 RBACK | OFFSET | BIN/2's DATA_P DATA_T TRIG1 TRIGO | OVFL/FRST | RESET

Writing to control register 0 and control register 1

The 10-bit wide control register 0 and control register 1 can be programmed by addressing the desired control register and writing
the register value to the ADC. The addressing is performed with the upper data bits D10 and D11, which function in this case as
address lines RAO and RA1. During this write process, the data bits DO to D9 contain the desired control register value. The table

below shows the addressing of each control register.

Control register addressing

DO0-D9 D10/RA0 D11/RAl Addressed control
register
Desired register value 0 0 Control register 0
Desired register value 1 0 Control register 1
Desired register value 0 1 Reserved for future
Desires register value 1 1 Reserved for future

FIGURE 2. Terminal connections — continued.

DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/03609
REV PAGE 16




ADC control registers

Control register 0

BIT 9

BIT 8

BIT7 BIT 6

BIT 5 BIT 4 BIT 3 BIT 2 BIT1 BITO

TEST1

TESTO

SCAN | DIFF1

DIFFO CHSEL1 | CHSELO PD MODE

VREF

Control register 0 bit functions

Bits

Reset value

Name

Function

0

VREF

VREF select:
Bit 0 = 0 — The internal reference is selected
Bit 0 = 1 »The external reference voltage to selected.

MODE

Continuous conversion mode/single conversion mode

Bit 1 = 0 — Continuous conversion mode is selected.

An external clock signal is applied to the CONV_CLK input in this
mode. With every falling edge of the CONV_CLK signal a new
converted value is written into the FIFO.

Bit 1 = 1 — Single conversion mode is selected.
In this mode, the CONV_CLK input function as a CONVST input. A
single conversion is initiated on the device by pulsing the CONVST

input. On the falling edge of CONVST , the sample and hold stages
of the selected analog inputs are placed into hold simultaneously
and the conversion sequence for the selected channels is started.
The signal DATA_AV (data available) becomes active when the
trigger condition is satisfied.

PD

Power down

Bit 2 =0 — The ADC is active

Bit 2 =1 — Power down

The reading and writing to and from the digital outputs is possible
during power down. It is also possible to read out the FIFO.

34

0,0

CHSELO,
CHSEL1

Channel select.
Bit 3 and bit 4 select the analog input channel of the ADC. Refer to
the analog input channel configuration table.

5,6

1,0

DIFFO, DIFF1

Number of differential channels.

Bit 5 and bit 6 contain information about the number of selected
differential channels. Refer to the analog input channel configuration
table.

SCAN

Autoscan enable.
Bit 7 enables or disables the autoscan function of the ADC. Referto
the analog input channel configuration table.

8,9

0,0

TESTO, TEST1

Test input enable.

Bit 8 and bit 9 control the test function of the ADC. Three different
test voltages can be measured. This feedback allows the check of
all hardware connections and the ADC operation. Refer to the test
mode table for selection of the three different test voltages.

FIGURE 2. Terminal connections — continued.
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Analog input channel selection

The analog input channels of the device can be selected via bits 3 to 7 of control register 0. One single channel (single ended or
differential) is selected via bit 3 and bit 4 of control register 0. Bit 5 controls the selection between single ended and differential
configuration. Bit 6 and bit 7 select the autoscan mode, if more than one input channel is selected. The table below shows the

possible selections.

Analog input channel configuration

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Description of the selected inputs
SCAN | DIFF1 | DIFFO | CHSEL1 | CHSELO

0 0 0 0 0 Analog input AINP (single ended)

0 0 0 0 1 Analog input AINM (single ended)

0 0 0 1 0 Analog input BINP (single ended)

0 0 0 1 1 Analog input BINM (single ended)

0 0 1 0 0 Differential channel (AINP - AINM)

0 0 1 0 1 Differential channel (BINP - BINM)

1 0 0 0 1 Autoscan two single ended channels: AINP, AINM,
AINP, ...

1 0 0 1 0 Autoscan three single ended channels: AINP, AINM,
BINP, AINP,...

1 0 0 1 1 Autoscan four single ended channels: AINP, AINM,
BINP, BINM, AINP,...

1 0 1 0 1 Autoscan one differential channel and one single
ended channel AINP, (BINP - BINM), AINP,
(BINP - BINM),...

1 0 1 1 0 Autoscan one differential channel and two single
ended channel AINP, AINM, (BINP - BINM), AINP,...

1 1 0 0 1 Autoscan two differential channels (AINP - AINM),
(BINP - BINM), (AINP - AINM),...

0 0 1 1 0 Reserved

0 0 1 1 1 Reserved

1 0 0 0 0 Reserved

1 0 1 0 0 Reserved

1 0 1 1 1 Reserved

1 1 0 0 0 Reserved

1 1 0 1 0 Reserved

1 1 0 1 1 Reserved

1 1 1 0 0 Reserved

1 1 1 0 1 Reserved

1 1 1 1 0 Reserved

1 1 1 1 1 Reserved

FIGURE 2. Terminal connections — continued.
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Analog input channel selection — continued.

Test mode

The test mode of the ADC is selected via bit 8 and bit 9 of control register 0. The differential sections are shown in the table below.

Three different options can be selected. This feature allows support testing of hardware connections between the ADC and the

processor.
Bit 9 Bit 8 Output result
Testl | TestO
0 0 Normal mode
0 1 VREFP
1 0 ((VRErM) + (VREFP)) / 2
1 1 VREFM
Control register 1
BIT 9 BIT 8 BIT 7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O
RBACK | OFFSET | BIN/2’s | p/\w DATA_P | DATA_T TRIG1 TRIGO | OVFL/FRST | RESET
Control register 1 bit functions
Bits Reset Name Function
value
0 0 RESET Reset
Writing a 1 into this bit resets the device and sets the control register
0 and control register 1 to the reset values. In addition, the FIFO
pointer and offset register is reset. After reset, it takes 5 clock cycles
until the first value is converted and written into the FIFO.
1 0 OVFL Overflow flag (read only)
(read only) Bit 1 of control register 1 indicates an overflow in the FIFO.
Bit 1 = 0 — no overflow occurred.
Bit 1 = 1 — an overflow occurred. This bit is reset to 0, after this
control register is read from the processor.
FRST FRST: FIFO reset (write only)
(write only) By writing a 1 into this bit, the FIFO is reset.
2,3 0,0 TRIGO, TRIG 1 FIFO trigger level
Bit 2 and bit 3 of control register 1 are used to set the trigger level for
the FIFO. If the trigger level is reached, the signal DATA_AV (data
available) becomes active according to the settings of DATA_T and
DATA_P. This indicates to the processor that the ADC values can
be read. Refer to the FIFO trigger level table.
4 1 DATA T DATA_AV type.
Bit 4 of control register 1 controls whether the DATA_AV signal is a
pulse or static ( for edge or level sensitive interrupt inputs ). Ifitis
set to 0, the DATA_AV signal is static. Ifitis setto 1, the DATA_AV
signal is a pulse. Refer to DATA_AV type table.
FIGURE 2. Terminal connections — continued.
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Control register 1 bit functions - continued

Bits

Reset
value

Name

Function

DATA_P

DATA_AV polarity.

Bit 5 of control register 1 control the polarity of DATA_AV. If itis set
to 1, DATA_AV is active high. Ifitis setto 0, DATA_AV is active low.
Refer to the DATA_AV type table.

R/IW

R/W, RD/WR selection.
Bit 6 of control register 1 controls the function of the inputs RD and
WR . When bit 6 in control register 1 is setto 1, WR becomes a

RIW input and RD is disabled. From now on, aread is signalled
with R/W high and write with R/W as low signal. If bit 6 in control

register 1 is set to 0, the input RD becomes a read input and the
input WR becomes a write input.

BIN/2’s

Complement select.

If bit 7 of control register 1 is set to 0, the output value of the ADC is
in twos complement. If bit 7 of control register 1 is set to 1, the
output value of the ADC is in binary format. Refer to digital output
data format tables..

OFFSET

Offset cancellation mode.

Bit 8 = 0 — normal conversion mode

Bit 8 = 1 — offset calibration mode

If a 1 is written into bit 8 of control register 1, the device internally
sets the inputs to zero and does a conversion. The conversion
results is stored in an offset register and subtracted from all
conversions in order to reduce the offset error.

RBACK

Debug mode.

Bit 9 = 0 — normal conversion mode

Bit 9 = 1 — enable debug mode.

When bit 9 of control register 1 is set to 1, debug mode is enabled.
In this mode, the contents of control register 0 and control register 1
can be read back. The first read after bit 9 is set to 1 contains the
value of control register 0. The second read after bit 9 is setto 1
contains the value of control register 1.

FIGURE 2. Terminal connections — continued.

DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
A 16236 V62/03609

COLUMBUS, OHIO

REV PAGE




FIFO trigger level

Bit 2 and bit 3 (TRIG1, TRIGO) of control register 1 are used to set the trigger level of the FIFO. If the trigger level is reached, the
DATA_AV (data available) signal becomes active according to the setting of the signal DATA_AV to indicate to the processor that the

ADC values can be read.

The table below shows four different programmable trigger levels for each configuration. The FIFO trigger level, which can be
selected, is dependent on the number of input channels. Both, a differential or single ended input is considered as one channel. The
processor therefore always reads the data from the FIFO in the same order and is able to distinguish between the channels.

Bit 3 Bit 2 Trigger level
TRIG1 TRIGO for 1 channel
(ADC values)

Trigger level Trigger level Trigger level
for 2 channels for 3 channel for 4 channels
(ADC values) (ADC values) (ADC values)

0 0 01 02 03 04
0 1 04 04 06 08
1 0 08 08 09 12
1 1 14 12 12 Reversed

DATA_AV type

Bit 4 and bit 5 (DATA_T, DATA_P) of control register 1 are used to program the signal DATA_AV. Bit 4 of control register 1
determines whether the DATA_AV signal is static or a pulse. Bit 5 of the control register determines the polarity of DATA_AV. This is

shown in the table below.

Bit5 Bit 4 DATA_AV type

Active low level

Active low pulse

Active high level

DATA_P | DATA_T
0 0
0 1
1 0
1 1

Active high pulse

FIGURE 2. Terminal connections — continued.
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: REFP :
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: SINGLE |- ;o0
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FIGURE 3. Block diagram.
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SINGLE CONVERSION MODE

CONVST \\___]( \\___]{

tq |
AIN 7\—/\/\/
SAMPLE N |

tpaTA_Av |

DATA_AV X 4 /
TRIGGER LEVEL=1

In this mode, up to four analog input channels can be selected to be sampled simultaneously.

CONTINUOUS CONVERSION MODE (1-CHANNEL OPERATION)

SAMPLE N SAMPLE N+2 SAMPLE N+4 SAMPLE N+6 SAMPLE N+8
CHANNEL 1 CHANNEL 1 CHANNEL 1 CHANNEL 1 CHANNEL 1
SAMPLE N+1 SAMPLE N+3 SAMPLE N+5 SAMPLE N+7
CHANNEL 1 CHANNEL 1 CHANNEL 1 CHANNEL 1

AIN

ta A

td[pl,pel

¢ *w (CONV_CLKH)
w (CONV_CLKH)

CONV_CLK X50% s0%
l—— tc‘—l ty t01——|
DATA N-5 DATA N-4\/DATA N-3\/DATA N-2\/DATA N-1 DATA N DATA N+1 DATA N+2 DATA N+3
DATFAIFIONTD CHANNEL CHANNEL CHANNEL CHANNEL %HANNEL 1XCHANNEL XCHANNEL 1XCHANNEL CHANNEL l><

- ’* td (DATA_AV)
DATA_AV \

TRIGGER LEVEL=1

t4 (DATA_AV) ——I l——
DATA_AV, \k_

TRIGGER LEVEL=4

The maximum throughput rate is 6 MSPS in this mode. The timing of the DATA_AV signal is shown here in the case of a trigger level
setto 1 or 4.

FIGURE 4. Timing waveforms.
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CONTINUOUS CONVERSION MODE (2-CHANNEL OPERATION)

SAMPLE N SAMPLE N+1 SAMPLE N+2 SAMPLE N+3  SAMPLE N+4
CHANNEL 1,2 CHANNEL 1,2  CHANNEL 1,2 CHANNEL 1,2 CHANNEL 1,2
AIN W
td(A)
td(pl,pe)
¢ b (CONV_CLKH)
w (CONV_CLKH)
CONV_CLK 50 50

DATA INTO DATA N-3\/DATA N-2\/DATA N-2\/DATA N-1\/DATA N-1\/ DATA N DATA N \/DATA N+T\/DATA N+1
FIFO

- "td (DATA_AV)
DATA_AV, \

TRIGGER LEVEL=2

t4 (DATA_AV) -—I l—-
'y

DATA_AV,
TRIGGER LEVEL=4

The maximum throughput rate per channel is 3 MSPS in this mode. The data flow in the bottom of the figure shows the order the
converted data is written into the FIFO. The timing of the DATA_AV signal shown here is for a trigger level set to 2 or 4.

CONTINUOUS CONVERSION MODE (3-CHANNEL OPERATION)

SAMPLE N SAMPLE N+1 SAMPLE N+2
CHANNEL 1,2,3 CHANNEL 1,2,3 CHANNEL 1,2,3

AIN /W\_/
- tam)

d(plpe) *‘

¢ ®u (CONV_CLKH)
w (CONV_CLKH)
LTS A ANV WA W

I—-t -—I t’d(O)-—I

DATA INTO DATA DATA N+1
FIFO CHANNEL INE|
td(DATA_AV)"'l =
DATA_AV
TRIGGER LEVEL=3 L

The maximum throughput rate per channel is 2 MSPS in this mode. The data flow in the bottom of the figure shows in which order the
converted data is written into the FIFO. The timing of the DATA_AV signal shown here is for a trigger level set to 3.

FIGURE 4. Timing waveforms — continued.
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CONTINUOUS CONVERSION MODE (4-CHANNEL OPERATION)

SAMPLE N SAMPLE N+1 SAMPLE N+2
CHANNEL 1,2,3,4 CHANNEL 1,2,3,4 CHANNEL 1,2,3,4
AIN W

td (a)
td(pl,pe)

¢ tu (CONV_CLKH)
w (CONV_CLKH)

CONV_CLK 50%450%

l——tc‘—l td(m——l l——

DATA INTO DATA N-2\/DATA N-1\/DATA N-1\/DATA N-1\/DATA N-1 DATA N DATA N DATA N DATA N
FIFO CHANNEL CHANNEL CHANNEL CHANNEL HANNEL CHANNEL CHANNEL CHANNEL CHANNEL

t

d (DATA_AV) -—I l—-
DATA_AV, \_

TRIGGER LEVEL=4

The maximum throughput rate per channel is 1.5 MSPS in this mode. The data flow in the bottom of the figure shows in which order
the converted data is written into the FIFO. The timing of the DATA_AV signal here is for a trigger level of 4.

TRIGGER LEVEL 1 SELECTED

T S VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV
WAV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVE
e | T T 0T 0 01T 00 00 T 1 T 1T

The control signal DATA_AV is set to an active low pulse. This means that the connected processor has the task to read 1 value from
the ADC after every DATA_AV low pulse.

FIGURE 4. Timing waveforms — continued.
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TRIGGER LEVEL 4 SELECTED

TSV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAN
DATAAV \/ \/ \/ \/
READ [N N T N

The control signal DATA_AV is set to an active low pulse. This means that the connected processor has the task to read 4 values
from the ADC after every DATA_AV low pulse.

TRIGGER LEVEL 8 SELECTED

LAY VA VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
DATA_AV \/ \/
READ FTUTTo rrrrreer

The control signal DATA_AV is set to an active low pulse. This means that the connected processor has the task to read 8 values
from the ADC after every DATA_AV low pulse.

FIGURE 4. Timing waveforms. — continued.
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TRIGGER LEVEL 14 SELECTED

LIVETSAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAN
DATA_AV \_/ \_/
READ FUTT T Il

The control signal DATA_AV is set to an active low pulse. This means that the connected processor has the task to read 14 values
from the ADC after every DATA_AV low pulse.

FIGURE 4. Timing waveforms. — continued.
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READ TIMING USING R/W WITH CSO CONTROLLED

S0 X 102

tucs

£C

|-7'£90%
10%

7

(4

—tsu (R/W)

7

th (R/W)—

P2

RD %
lee————— t ——I ———r— t
a . h
90%7{- 4 90%
D(0-11) \
0
L
- 7
DATA_AV /

This diagram shows the read timing behavior when the WR (R/W) input is programmed as a combined read-write
input R/W. The RD input has to be tied to high-level in this configuration. This timing is called CSO controlled because
CSO0 s the last external signal of CS0, CS1, and R/W which becomes valid.

Design Parameters Symbol Min Max Unit
Setup time, R/W high to last CS valid tSUR/W ) ns
Access time, last CS valid to data valid ta 10 ns
Hold time, first CS invalid to data invalid th 0 5 ns
Hold time, first external CS invalid to R/ W change th(RIW ) S ns
Pulse duration, CS active tw(cs) 10 ns

FIGURE 4. Timing waveforms. — continued.
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WRITE TIMING USING R/W WITH CSO CONTROLLED

-
—| 907%

103
th [R/ﬁ]_‘_"

le—————ty(Cs)

10%

"—-—— tsu(R/W)
WR ;S\\
\

/
RD
|‘7tsu =|l th
907 907
D(0-11) 7\(_

\/ V‘V’V‘V V‘V V‘V’V‘V V‘V V’V V‘V‘V‘V V‘V‘V‘V‘V‘V‘V‘V V’V‘V‘V V‘V’V‘V‘V‘V V‘V’V‘V‘V‘V‘V‘V V‘V‘V‘V’V
DATAAY S RRXCRXCRXRNCRNCKXRRCIRRRIRNNK

This diagram shows the write timing behavior when the WR (R/W) input is programmed as a combined read-write
input R/W . The RD input has to be tied to high-level in this configuration. This timing is called CSO controlled because

CSO0 s the last external signal of CS0, CS1, and R/W which becomes valid.

Design Parameters Symbol Min Max Unit
Setup time, R/W high to last CS valid tSUR/W ) 0 ns
Setup time, data valid to first CS invalid tsu 5 ns
Hold time, first CS invalid to data invalid th 5 ns
Hold time, first CS invalid to R/ W change th(RIW ) S ns
Pulse duration, CS active tw(cs) 10 ns

FIGURE 4. Timing waveforms. — continued.
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READ TIMING USING RD WITH RD CONTROLLED

ﬁ L 7
‘ 7
£
cs1 # X
L—»— tsuics) thics
WR
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D(0-11) 90%7{£ 907

rqé
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r(é

27
DATA_AV /

This diagram shows the read timing behavior when the WR (R/W) input is programmed as a write-input only. The RD input acts as

the read-input in this configuration. This timing is called RD controlled because RD is the last external signal of CS0, CS1, and RD
which becomes valid.

Design Parameters Symbol Min Max Unit
Setup time, RD low to last CS valid tsu(cs) 0 ns
Access time, last CS valid to data valid ta 0 10 ns
Hold time, first CS invalid to data invalid th 0 5 ns
Hold time, RD change to first CS invalid th(Cs) > ns
Pulse duration, RD active tw(RD) 10 ns

FIGURE 4. Timing waveforms. — continued.
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WRITE TIMING USING WR WITH WR CONTROLLED
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This diagram shows the write timing behavior when the WR (R/W) input is programmed as a write-input WR only. The input RD
acts as the read-input in this configuration. This timing is called WR controlled because WR is the last external signal of CS0, CS1,

and WR which becomes valid.

Design Parameters Symbol Min Max Unit
Setup time, CS stable to last WR valid tsu(cs) 0 ns
Setup time, data valid to first WR_invalid tsu 5 ns
Hold time, WR invalid to data invalid th 5 ns
Hold time, WR invalid to CS change th(cs) S ns
Pulse duration, WR active tw(WR ) 10 ns

FIGURE 4. Timing waveforms. — continued.
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4.0 QUALITY ASSURANCE PROVISIONS

4.1 Product assurance requirements. The manufacturer is responsible for performing all inspection and test requirements as
indicated in their internal documentation. Such procedures should include proper handling of electrostatic sensitive devices,
classification, packaging, and labeling of moisture sensitive devices, as applicable.

5.0 PREPARATION FOR DELIVERY

5.1 Packaging. Preservation, packaging, labeling, and marking shall be in accordance with the manufacturer’s standard
commercial practices for electrostatic discharge sensitive devices.

6.0 NOTES
6.1 ESDS. Devices are electrostatic discharge sensitive and are classified as ESDS class 1 minimum.

6.2 Configuration control. The data contained herein is based on the salient characteristics of the device manufacturer's data book.
The device manufacturer reserves the right to make changes without notice. This drawing will be modified as changes are provided.

6.3 Suggested source(s) of supply. Identification of the suggested source(s) of supply herein is not to be construed as a guarantee
of present or continued availability as a source of supply for the item.

Vendor item drawing Device Vendor part number Top side marking
administrative control manufacturer
number 1/ CAGE code
V62/03609-01XA 01295 THS1206MDAREP THS1206MEP

1/ The vendor item drawing establishes an administrative control number for identifying the item
on the engineering documentation.

CAGE code Source of supply
01295 Texas Instruments, Inc.

Semiconductor Group

8505 Forest Lane

P.O. Box 660199

Dallas, TX 75243

Point of contact:  U.S. Highway 75 South
P.O. Box 84, M/S 853
Sherman, TX 75090-9493
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