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TECH

NOLOGY' High Speed 8-Bit A/D Converter

FEATURES

= Built-In Sample-and-Hold

= No Missing Codes

= No User Trims Required

= All Timing Inputs Edge Sensitive for Easy Processor

Interface

m Fast Conversion Time: 2.5u5

m Latched Three-State Outputs

= Single 5V Operation

= No External Clock

m Overflow Output Allows Cascading

= T¢ Input Allows User Adjustable Conversion Time
-m (,3" Wide 20-Pin DIP

Wl'l'h Built-In Sample-and-Hold

DESCRIPTION

The LTC1099 is a high speed microprocessor compatible
8-bit analog-to-digital converter (A/D). An internal sample-
and-hold (S/H) allows the A/D to convert inputs up to the full
Nyquist limit. With a conversion rate of 2.54s this allows
156kHz 5Vp-p input signals, or slew rates as high as 2.5V/ys,
to be digitized without the need for an external S/H.

Two modes of operation, READ (RD) mode and WRITE-
READ (WR-RD) mode, aliow easy interface with proces-
sors. All timing is internal and edge sensitive which
eliminates the need for external pulse shaping circuits.
The Stand-Alone (SA) mode is convenient for those ap-
plications not involving a processor. -

- Data outputs are latched with three-state control to allow
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LTCI099

ABSOLUTE MAXIMUM RATINGS PACKAGE/ORDER INFORMATION

(Notes1and2)
J0P ViEw ORDER PART
Supply Voltage (Veg toGND .....cevvevvnienenn. 12V wi ~ B ve NUMBER
Voltage oso [2] 9] Tc
Analog and Reference Inputs ...... -0.3VtoVgo +0.3V st [] ] O LTG1099CN
iqi - pe2 [7] 7] 087 LTC1099ACN
Digital lnputs ............cocvviinennl, 0.3Vto12v
Digital OUDULS ... .v.vosornr o Z03V1oVeg +0.3V ous (5] 1o D OO0 LTG10%0IN
Power Dissipation 500mw | Weov [E] 5] oes - LTC1099AIN
DISSIPALION . ....vveeiciii LTC10991J
Operating Temperature Range A moce (7] 2] o8 LTC1099A1)
LTCI099CHOAC ... 0°Cto70°C @ 5 B I s
Tctosartoseal ... ~aecosec | ML T | LTGI09ACY
LTC1099MMO099AM ................... -55°Ct0 125°C LTC1099MJ
Storage Temperature Range.............. —65°Ct0150°C | . capcemmmicor 20E0 PasTIC LTC1099AMJ
Lead Temperature (Soldering, 10 sec.).............. 300°C
CONVERTER CHRRACTERISTICS (Note 3)
LTC1099A1/10991
LTC1099AM/1099M LTC1099ACH089C
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Accuracy :
Total Unadjusted Error Note 4
LTC1093A ® +12 112 LSB
LTC1099 L +1 *1 LSB
Minimum Resolution (No Missing Codes) o | 8 8 Bits
Reference Input <
Input Resistance e 1 32 6 2 3.2 45 kQ
REF + Input Voltage Range Note5 ® | REF- Vee REF - Voo v
REF - input Voitage Range Note5 ® [ GND REF + GND REF+ v
Analog Input : ‘
Input Voltage Range ® | GND Vec GND Vee v
input Leakage Current CS=Vgo, Vin=Vee, GND | @ +3 +3 wA
Input Capacitance 60 60 pF
Sample-and-Hold
Acquisition Time 240 240 ns
Aperature Time 110 110 ns
Tracking Rate 25 25 Vips
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DIGITAL AND DC ELECTRICAL CHARACTERISTICS note3)

LTC1099A1/10991
LTC1099AMAH099M LTC1099AC/1099C
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX | MIN TYP MAX UNITS
Vi High Level Input Voltage All Digital Inputs, Voo =5.25V e | 20 20 v
Vi Low Level Input Voltage All Digital Inputs, Vcc = 4.75V ® 0.8 00001 08 v
Iy High Level Input Current | Vy=5V; CS, RD, Mode ) 0.0001 1 1 kA
Vin=5V; WR ° 0.0005 3 0.0005 3 A
I Low Level Input Current VL =0V; All Digital Inputs ® -0.0001 -1 -0.0001 -1 pA
Vou High Level Output Voltage | DBO-DB7,OFL,INT; Veo=4.75V
: lour = 360KA ®| 24 40 24 40 v
|0UT = 10“A 47 4.7 V
Vou Low Level Output Voltage | DBO-DB7, OFL, INT, RDY; Voo =4.75V
loyr = 1.6mA () 0.4 0.4 v
loz High-Z Qutput Leakage DB0-DB7, RDY; Vgyr =5V L 0.1 3 0.1 3 1.}
DB0-DB7, RDY; Voyr =0V ° -0.1 -3 -0.1 -3 T,
ISouRCE Output Source Current DB0-DB7, OFL, INT; Voyr =0V . -11 -6 -1 -7 mA
TSNk Output Sink Current DB0-DB7, OFL,INT,RDY; Vour=5V | ® 14 7 14 9 mA
lce Supply Current CS=WR=RD=Vq . 11 20 11 15 mA
AC CHRARACTERISTICS (Note3)
LTC1099A1/10991
LTC1099AM/1033M LTC1093AC099C
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX | MIN TYP MAX | UNITS
RD Mode (Figure 2) Pin 7= GND
tero Conversion Time Ta=25°C 23 25 28 |23 .+ 25 28 ']
® 50 3.75 48
troy Delay From CS! to RDY! C,=100pF 70 70 ns
tacco Delay From RD! to Output Data Valid Gy =100pF tepp + 35 tep + 35 ns
m Delay From RD! to INT! C, =100pF 70 70 ns
tim, tom Delay From RD! to High-Z State on Outputs | Test Circuit Figure 1 70 70 ns
tp Delay Time Between Conversions 700 700 ns
tacco Delay Time From RD! to Output Data Valid 70 70 ns
WR-RD Mode (Figures 3 and 4) Pin 7=V
towr Conversion Time Ty=25°C 23 25 28 |23 25 28 us
) ° 5.0 3.75 4S
tacco Delay Time From WR! to Output Data Valid | C, = 100pF towr +40 towr +40 ns
taccs Delay From RD! to Output Data Valid C_=100pF 70 70 ns
tinTH Delay From RD! to INT! C,=100pF 70 70 ns
tiuwa Delay From WR! to INT! C_ = 100pF 240 240 ns
toms ton Delay From RD1 to High-Z State on Qutputs | Test Circuit Figure 1 70 70 ns
tp - Delay Time Between Conversions 700 700 ns
twr Minimum WR Pulse Width 55 55 ns

Note 1: Absolute maximum ratings are those values beyond which the fife
of the device may be impaired.

Note 2: All voltages are with respect to GND (Pin 10) unless otherwise
noted.

Note 3: Ve =5V, REF + =5V, REF - =0V and Ty = Tyy to Tyay unless
otherwise noted. All typical values at Ty = 25°C. The @ indicates specifica-
tions which apply over the full operating temperature range.

Note 4: Total unadjusted error includes offset, gain, linearity and hold step
errors.

Note 5: Reference input voltage range is guaranteed but is not tested.
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TEST CIRCUITS
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Figure 1. Three-State Test Circuit |

TIMING DIRGRAMS
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Figure 2. RD Mode (Pin7 is GND) Figure 3A. WR-RD Mode (Pin 7 is HIGH and trp > tcwr)
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TIMING DIAGRAMS
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Figure 3B. WR-RD Mode (Pin 7 is HIGH and tgp <tcwr)

Figure 4. WR-RD Mode (Pin 7 is HIGH) Stand-Alone Operation

PIN FUNCTIONS

PIN#  NAME
1 VIN
2-5  DBO-DB3
6 WR/RDY

7 MODE

DESCRIPTION
Analog input.
Data outputs; DB0=LSB.

WRIRDY is an input when Mode =
V. Falling edge of WR switches
internal S/H_to hold then starts
conversion. WR/RDY is an open
drain output (active pull down)
when Mode = GND. RDY goes low
at start of conversion and pull
down is turned off when conver-
sion is complete. Resistive pull
up is usually used in this mode.

WR-RD when Mode=Vgc. RD
when Mode=GND. No internal
pull down.

A low on RD with CS low acti-
vates three-state outputs. With
Mode=GND and CS low, the
falling edge of RD switches in-
ternal S/H to hold and starts
conversion.

CPIN#  NAME
9 INT
10 GND
1 REF-
2 REF+
80
14-17  DB4-DB7
18 OFL
19 Tc
2 Vg

DESCRIPTION

Output that goes low when the
conversion in process is com-
plete and goes high after data is
read. ‘

Ground connection.

Low reference potential (analog
ground).

High reference potential; VRer=

Full Scale =(REF +) - (REF -).

Chip select — When high, data
outputs are high impedance and
allinputs are ignored.

Data outputs; DB7 = MSB.

Overflow output — Goes low
when VN> VRer.

User adjustable conversion time.

Positive supply; 4.75V<V¢e<
5.25V.

—
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TYPICAL PERFORMANCE CHHHHCTéﬂlSTlCS

SUPPLY CURRENT, lgc (mA)

TOTAL ERROR (LS8)

(=T I . - -

=50

Supply Current vs Temperature

4
~ g3
'\\\ g
£
\‘\\ w2
| 8
1
0
-25 0 25 50 75 100 125
AMBIENT TEMPERATURE, T4 (°C)
Total Error vs Reference Voltage
T 100
Ta=25°C _ |
To=2.5us
\
\ T,
\ 3
g =3
\ 5
(%]
&
= 10
\ 8
\\
\-‘
T e
0.1
0 1 2 3 4 5

REFERENCE VOLTAGE, Vger (V)

Conversion Time vs Temperature

1.8

1.6

1.4

1.2

/|

1.0

CONVERSION TIME/CONVERSION TIME @ 25°C

0.8 A
/

0.6

-50

-25 0

25 8 75

AMBIENT TEMPERATURE, T4 (°C)

Linearity Error vs Reference

Vos Error vs Reference Voltage Voltage
i 10 |
TA=25°C 09 I\ Ta=25°C _|
Te=2.5u8 | Te=2.5u8
¢ 0.8 \\
\ 50—\
\ « 0.6
\ % 05 \
E N\
\ =.04 AN
\ 2 N
\ Z 03 ~]
 —
] 0.1
0
0 1 2 3 4 5 0 1 2 3 4 5
REFERENGE VOLTAGE, Vger (V) REFERENCE VOLTAGE, V per (V)
Conversion Time vs Rexr Accuracy vs Conversion Time
e 1.0
o Ta=25°C
\RESISTOR BETWEEN PIN 19 AND V¢ &
[ N
TA=25°C g 08
[~ 4
Q
[~
& 06
=]
w
1 i § \
1T 3 04 N\
| RESISTOR BETWEEN PIN 19 AND GROUND £ N
2
=
e 0.2
. 0
10 100 1000 16 17 1.8 19 20 21 22 23 24 25
RESISTANCE (ki) CONVERSION TIME (us)
Signal to Noise Ratio (SNR) vs
Input Frequency
4. -3
5 T
/ —38 Af 1
/ 4.0 g i To=2.5u8
[] [- -
/ 152 &
§ :_:__'-42
173
30 2 5—44
= 1]
= g _
25 'g" o %
= Z2-s
2.0 &
-50
1.5 —52
100 125 1 10 100
INPUT FREQUENCY (kHz)



LTC1099

FUNCTIONAL DESCRIPTION

Figure 5 shows the functional block diagram for the
LTC1099 two step flash ADC. It-consists of two 4-bit flash
converters, a 4-bit DAC and a differencing circuit. The con-
version process proceeds as follows:

1) At the start of the conversion the on-board sample-
and-hold switches from the sample to the hold mode.
This is a true sample-and-hold with an acquisition
time of 240ns, an aperture time of 110ns and a track-
ing rate of 2.5V/ys.

2) The held input voltage is converted by the 4-bit
MS-Flash ADC. This generates the upper or most sig-
nificant 4-bits of the 8-bit output.

3) A 4-bit approximation, from the DAC output, is sub-
tracted from the held input voltage.

4) The LS-Flash ADC converts the difference between
the held input voltage and the DAC approximation.
This generates the lower or least significant 4-bits of
the 8-bit output. The LS-Flash reference is one six-
teenth of the MS-Flash reference. This effectively
multiplies the difference by 16.

5) Upon the completion of the LS 4-bit flash the eight
output latches are updated simultaneously. At the
same time the sample-and-hold is switched from the
the hold mode to the acquire mode in preparation for
the next conversion.

The advantage of this approach is the reduction in the
amount of hardware required. A full flash converter re-
quires 255 comparators while this approach requires only
31. The price paid for this reduction in hardware is an in-
crease in conversion time. A full flash converter requires
only one comparison cycle while this approach requires
two comparison cycles, hence two step flash.

This architecture is further simplified in the LTC1099 by
reusing the MS-Flash hardware to do the LS-Flash. This re-
duces the number of comparators from 31 to 16. This is
possible because the MS and LS conversions are done at
different times.

To take the simple block diagram of Figure 5 and reconfig-
ure it to reuse the MS-Flash to do the LS-Flash is con-
ceptually simple, but from a hardware point of view is not
practical. A new six input switched capacitor comparator
is used to accomplish this function in a simple, although
not straightforward, manner.

I Vaer
—— 87
MS B6
v N =l 4-BIT
FLASH B5
B4
4-BIT
DAC

Vrer/ 16

™~ -
gz )

B2
B1

Figure 5. 8-Bit Two-Step Semiflash AID

Figure 6 shows the six input switched capacitor compara-
tor. Intuitively the comparator is easy to understand by
noting that the common connection between the two input
capacitors, C1 and C2, acts like a virtual ground. In opera-
tional amplifier circuits, current is summed at the virtual
ground node. Input voltage is converted to current by the
input resistors. In the switched capacitor comparator, in-
put voltage is converted to charge by the input capacitors
and these charges are summed at the virtual ground node.
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FUNCTIONAL DESCRIPTION

A major advantage of this technique is that the switch-on
impedance has no affect on accuracy as long as sufficient
time exists to fully charge and discharge the capacitors.

During the first time period the T+ and Tz switches are
closed. This forces the common node between C1 and C2
to an arbitrary bias voltage. Since the capacitors subtract
out this voltage it may be considered, for the sake of this
discussion, to be exactly zero (i.e. virtual ground). Note
also that variations in the bias voltage with time and tem-
perature will also be rejected. In this state C1 charges to
Vin. When Tz opens Vi is held on C1.

| ¢l
msTap = \l\o-l——o-l

c2

= als

The next step is the first comparison — the MS-Flash. Tz
and T+ are opened and T.1 is closed. The equation for
each comparatoris:

ViN+ 1/2LSB - MStap=0V

There are 16 identical comparators each tied to the tap on
a 16 resistor ladder. The MS tap voltages vary from Vger to
0Viin 16 equal steps of VRgr/16.

Notice that capacitof C2 adds 1/2LSB to ViN. This offsets
the converter transfer function by 1/2LSB, equally dis-
tributing the 1LSB quantization error to + 1/2LSB.

VIRTUAL GROUND

C1=C2

f—
T, SAMPLE 5’(

HOLD

SAMPLE

" N\

/

L

STROBE

/\

/

Rk

Figure 6. Six Input Switched Capacitor Comparator
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FUNCTIONAL DESCRIPTION

The outputs of the 16 comparators are temporarily latched
and drive the 4-bit DAC directly without need of decoding.
This holds the DAC output constant for the next step —
the LS conversion. The LS conversion is started when T_ 1
is opened and T2 is closed. Capacitor C1 subtracts the
4-bit DAC approximation from Viy and inputs the differ-
ence charge to the virtual ground node. The equation for
each comparator is:

Vin+ 1/2LSB = Vpac - LSTap=0V

The 4bit DAC approximation is input to all 16
comparators. The LS tap voltages are converted to charge
by capacitor C2. LS taps vary from Vgpeg/16V to OV in 16
equal steps of VRer/256. The comparators look at the net
charge on the virtual ground node to perform the LS-Flash
conversion. When this conversion is complete the 4 LSB’s
along with the 4 MSB's are transferred to the output
latches. In this way all eight outputs will change
simultaneously.

DIGITAL INTERFACE

The digital interface to the LTC1099 entails either control-
ling the conversion timing or reading data. There are two
basic modes for controlling and reading the AID — the
WRITE-READ (WR-RD) mode and the READ (RD) mode.

WR-RD Mode (Pin 7 = High)

In the WR-RD mode a conversion sequence starts on the
falling edge of WR with CS low (Figures 3A and 3B). This is
an edge sensitive control function. The width of the WR in-
put is not important. All timing functions are internal to
the AID.

The first thing to happen after the falling edge of WR is the
internal S/H is switched to hold. This typically takes 110ns
after WR falls and is the aperture time of the S/H.

Next the A/D conversion takes place. The conversion time
is internally set at 2.5ys, but is user adjustable (see Ad]USt
ing the Conversion Time). The end of conversion is
signaled by the high to low transition of INT. The S/H is
switched back to the acquire state as soon as the conver-
sion is complete.

After the conversion is complete the 8-bit result is avail-
able on the three-state outputs. The outputs are active
with RD and CS low. Output data is latched and, if no new
conversion is initiated, is available indefinitely as long as
the power is not turned off.

The WR-RD mode is also used for stand-alone operation.
By tying CS and RD low the data outputs will be continu-
ously active (Figure 4). The falling edge of WR starts the
conversion sequence and when done new data will appear
on the outputs. All outputs will be updated simultane-
ously. In stand-alone operation the outputs will never be in
ahigh impedance state.

RD Mode (Pin 7 = Low)

In the RD mode a conversion sequence is initiated by the
falling edge of RD when CS is low (Figure 2). The S/H is
switched to the hold state 110ns after the falling edge of
RD. It is switched back to the acquire state at the end of
conversion.

When RD goes low, with CS low, the result of the previous
conversion is output This data stays there until the ongo-
ing conversion is complete (INT goes low). At this time the
outputs are updated with new data.

As long as CS and RD stay low long enough, the receiving
device will get the right data. Remember the receiving de-
vice reads data in on the rising edge of RD. The RDY out-
put facilitates making RD long enough.

Inthe RD mode the W WR input becomes the RDY output. On
the falling edge of RD the RDY goes low. It is an open drain
output to allow a wired OR function so it requires a pull-up
resistor. At the end of conversion the active pull-down is
released and RDY goes high.

o s
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DIGITAL INTERFACE

The RDY output is designed to interface to the Ready In
(RDYIN) function on many popular processors. RDYIN al-
lows these processors to work with slow memory by
stretching the RD strobe coming from the processor. RD
will remain low as long as RDY is low. In the case of the
LTC1099, RDY stays low until the conversion is complete
and new data is available on the outputs. This greatly sim-
plifies the programmers task. Each time data is required
from the A/D a simple read is executed. The hardware in-
terface makes sure the RD strobe is long enough.

Adjusting the Conversion Time

The conversion time of the LTC1099 is internally set at

2.5us. If desired it can be adjusted by forcing a voltage on

\_/
1] 20) 4
L.
2] g 10k

Figure 7. Adjusting the Conversion Time

Pin 19. With Pin 19 left open the conversion time runs
2.5,5. A convenient way to force the voltage is with the cir-
cuit shown in Figure 7. To preset the conversion time to a
fixed amount a resistor may be tied from Pin 19 to Vg or
GND. Tying it to Vg slows down the conversion and tying
it to GND will speed it up (see Typical Curves).

ANALOG INTERFACE

The inclusion of a high quality sample-and-hold (S/H) sim-
plifies the analog interface to the LTG1099. All of the error
terms normally associated with an S/H (hold step, offset,
gain, and droop errors) are included in the error specifica-
tions for the A/D. This makes it easy for the designer since
all the error terms need not be taken into account
individually.

S/H Timing

A falling edge on the RD or WR input switches the S/H
from acquire to hold and starts the conversion. The aper-
ture time is the delay from the falling edge to the actual in-
stant when the S/H switches to hold. It is typically 110ns.

As soon as a conversion is complete (2.545 typ.) the S/H
switches back to the sample mode. Even though the ac-
quisition time is only 240ns a new conversion cannot be
started for 700ns (typ.) after a conversion is completed.

Analog Input

The input to the A/D looks like a 60pF capacitor in series
with 3500 (Figure 8).

ViNe—0 TO A/D
550Q
I 60pF

Figure 8. Equivalent Input Circuit

With this high input capacitance care must be taken when
driving the inputs from a source amplifier. When the input
switch closes an instantaneous capacitive load is applied
to the amplifier output. This acts like an impulse into the
amplifier and if it has poor phase margin the resulting ring-
ing can cause a considerable loss of accuracy. If the am-
plifier is too slow the resulting settling tail will also cause
a loss of accuracy. The amplifier should also have low
open circuit output impedance. The LT1006 is an excellent
amplifier in this regard. It also works with a single supply
which fits nicely with the LTC1099.

Reference Inputs

Sixteen equal valued resistors are internally connected be-
tween REF + and REF -. Each resistor is nominally 2009
giving a total resistance of 3.2kQ between the reference
terminals. When Vi equals REF + the output code will be
all ones. When Vi equals REF - the output code will be
all zeros.

“
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ANALOG INTERFACE

Although it is most common to connect REF+ to a 5V
reference and REF - to ground, any voltages can be used.
The only restrictions are REF + >REF - and REF + and
REF - must be within the supply rails. As the reference
voltage is reduced the A/D will eventually lose accuracy.
Accuracy is quite good for references down to 1V.

Even though the reference drives a resistive ladder a lot of
capacitive switching is.taking place internally. For this
reason driving the reference has the same characteristics
as driving V. A fast low impedance source is necessary.
The reference has the additional problem of presenting a
DC load to the driving source. This requires the DC as well
as the AC source impedance to be low.

Good Grounding

As with any precise analog system care must be taken to
-follow good grounding practices when using the LTC1099.
The most noise free environment is obtained by using a
ground plane with GND (Pin 10) and REF - (Pin 11) tied to
it. Bypass capacitors from REF + (Pin 12) and Vg (Pin 20)
with short leads are aiso required to prevent spurious
switching noise from affecting the conversion accuracy.

If a ground plane is not practical, single point grounding -
techniques should be used. Ground for the A/D should not
be mixed in with other noisy grounds.

APPLICATIONS
Analog Muitiplier

The schematic Figure 9 shows the LTG1099 configured
with a DAC to form a 2 quadrant analog multiplier. An in-
put waveform is applied to the LTG1099 where it is
digitized at a 300kHz rate. The digitized signal is fed to the
DAC in “flow through” mode where another signal is input
to the DAC reference input. In this way the two analog
signals are multiplied to produce a Double Sideband Am-
plitude Modulated Output. Figure 10 shows a 3kHz sine
wave multiplied by a 100Hz triangle.

Note that since this is only a 2 quadrant multiplier a carrier
component ({the input to the LTC1099) will appear in the
output spectrum. Figure 11 shows the frequency spectrum
of a 42.5kHz sine wave multiplied by a 5kHz sine wave. The
depth of modulation-is about 30dB. Figure 12 shows a
42.375kHz sine wave multiplied by a 30.875kHz sine wave.
Note that at these higher frequencies, the depth of
‘modulation is still about 30dB. The carrier feed through is
seen in Figure 12.
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v 8 4 MP1208 DAC 8, 12
V4 7 Fy
- 1 = Ty
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ANALOG INTERFACE

ViNy =0V TO 5V
TRIANGLE INTO LTC1099
~100Hz

ViNy = 2:4.8V SINE
INTO DAC ~ 3kHz

- Figure 10.

10dBV/DIV

P Ik A\

325 345 365 | 385 405 425 445 465 ] 485 505 525

37500Hz 42500Hz 47500Hz

Figure 11. Two Quadrant Multiplier Output Spectrum with 0V to
4.5V at 42.5kHz into LTC1099 and + 2V at 5kHz into DAC

10dB/DIV

twAv‘*\; iy A&{‘\: TS \/

5 15 25 35 45 55 65 75 85 95 105

~70

11500Hz 30875Hz 42375Hz 73250Hz

Figure 12. Two Quadrant Multiplier Output Spectrum with 0V to
4.5V at 42.375kHz into LTC1099 and + 2V at 30.875kHzinto DAC
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TYPICAL APPLICATIONS

Cascading for 9-Bit Resolution
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LTC1099

-I:= I (B1, K11, L2)

TYPICAL APPLICATIONS

TMS320C25 Interface Using RD-Mode

Vss

TMS320C25

READY MSC
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5V ] ] 61 va[]
E Y7 Y5 :I
.L__E GND vs[]
D1 =
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(B2)
o7
ANALOG b
(F1)  INPUT VOLTAGE
0 £2 1 ——C2
o1 p— - T
3]
0 (E1)
03} 02
STRB
(H10)

1/2 74AS00

@

—5.000V

LTC1099

-

C1=4.7,F TANTALUM
£2=0.1xF CERAMIC

TMS320C25 Assembly Code for RD-Mode Interface to LTC1099

0001 [ 0000
00020032 AORG| >32
0003 [ 0032 | CEO1 DINT Disable Interrupts
0004 | 0033 | C800 LDPK | >00 |DataPage Pointeris0
00050034 | 8064 [LOOP| IN [100,PAO|input 1099 Data to Address 100
0006 {0035 | CB13 RPTK{ 12 |Repeat Next Instruction

12 Times
0007 {0036 { 5500 NOP Don't Convert Again Too Soon
0008 | 0037 | FF80 B | LOOP {Go for Another Conversion




LTC1099

TYPICAL APPLICATIONS

TM$320C25 Interface Using WR-RD Mode

(A10, B11, H2, L6)
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A (K2) s 5(‘; o To
1 ] [ O
(L3) = L
A2 ({1 | - ¢ v :] )
5 -] Gea v2]
(K3) -
" —{"] &8 va[]
5v-—|: G va [ ]
v vs[]
_[_E GND Y6
TMS320C25 ANaLOG__ % v
INPUT VOLTAGE :I—:rj
(F1) r
Do gy ==
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T L
e
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D3 e
o 5.00V
READY MSC R/W ST ¢

(B8) J(C10) J(H11) J(H10)

IN4

1

-

il

—
iN2 oute [—

1

1

1
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IN2 IN3
cuTe IN3
GND

ouT3

C1, C3, C6=4.7uF TANTALUM
C2, C4, C5, C7, C8=0.14F CERAMIC

TMS320C25 Assembly Code for WR-RD-Mode Interface to

LTC1099

00010032 AORG| »>32

000210032{ CEO1 DINT Disable Interrupts

00030033 | C800 LDPK| >0 |DataPage Pointeris ¢

000410034 | E064 |LOOP| QUT | >64.PAQ |Start LTC1099 Conversion

000510035 CB20 RPTK| >12 |Wait for Conversion to Finish

0006 {0036 5500 NOP

0007|0037 | 8064 IN | >64.PA0 |Read LTC1099 Data; Store
in >64

0008|0038 | FF80 B LOOP |Do Again

e
Tl IN=AIN



LTCI1099

PACKAGE DGSCH'PTIO" Dimensions in inches (millimeters) unless otherwise noted.

J Package
20-Lead Ceramic DIP
. _1.080
hl (26.924)
MAX

(] [] [i8] 7] [re] [1s] [1s] [ss] [ro] []

0.220-0.310 0.025
(5.588—7.874) {0.635)
RAD TYP
I { 0.005
120
MIN
0160
0.200-0.320 {4.064)
Lt b L GLASS
(7.356—&128)"‘ SeAaNT MAX |
0.015-0.060 0.200
(0.381—1.524) — — 080
4 | 1 max
0°-15° .} 1 }
\
0.008—0.018 0.080 0.038-0068} | 0.100+0.010
0203-0457 1 05 ™ l‘“(z 032) 0965=1.727) + ' (2.54020.254)
@3.175) MAX
0.385 +0.025 MIN 0.014-0.02%6
{8.77920.635) {0.356—0.660) o
N Package
20-Lead Plastic DIP
1.040
{26.478)
MAX
[26] (78] [19] 771 (56 (751 (i1 (331 (7] (7] !
02500010
{6.35020.254) )
TTJ (2] (2] (3T (57 (67 177 187 187 T
0.130.£0.005 0.065
Ly D003 3220 12N {1.631)
{7620-8.128) 0.020
{0.508) 3 T
MIN __
] v }
f ]
'
0.009-0.015 0.045-0.065 l
I .229-0.38) (2152) (1.143-1.651) 010040010
N (2540 £0.254)
+0.025
0.325
—0.015 0.065:£0.015 0.018+0.003
- (p2ss *o5%0) ~ (1:651+0.381) {0.457 £0.076) anes




