DOCUMENTS CONSTRUCTEURS

Contenu

IMSA-LI0S... ettt s b e n e sa e s ne e ne e e nneenee s 3 pages
HSMP-3830.....c.cciiiiiieieiesiesieesie ettt st 3 pages
CHV L AS e e e 1 page
BLIFSAS... ..t 8 pages
ERA-A. . e 1 page
TCAAZEB......ceeeeee e s 2 pages
HMCLOIAMSSE ...ttt st 4 pages
PCFBSOL.......cee e e ne e ne e 11 pages
BST0A4S5 ... e 3 pages
ADO200 ... et n e n e ane e 8 pages

LT A358 .. ettt e 8 pages

DC 2/53
DC 5/53
DC 8/53
DC 9/53
DC17/53
DC 18/53
DC20/53
DC24/53
DC35/53
DC38/53
DC46/53




MSA-1105

Cascadable Silicon Bipolar

MMIC Amplifier

Technical Data

Features

* High Dynamic Range
Cascadable50 Qor75 Q
Gain Block

* 3 dBBandwidth:
50 MHzto 1.3 GHz

¢ 17.5 dBm Typical P, 45 at
0.5 GHz

* 3.6 dB Typical Noise Figure
at0.5 GHz

* Surface Mount Plastic
Package

* Tape-and-Reel Packaging
Option Available!!!

Note:

1. Refer to PACKAGING section “Tape-
and-Reel Packaging for Semiconduc-
tor Devices.”

HEWLETT®
[’5/’ PACKARD
MSA-1105

Description 05 Plastic Package
The MSA-1105 is a high perfor-
mance silicon bipolar Monolithic
Microwave Integrated Circuit
(MMIC) housed in a low cost,
surface mount plastic package.
This MMIC is designed for high
dynamic range in either 50 or 75 Q
systems by combining low noise
figure with high IP3. Typical
applications include narrow and
broadband linear amplifiers in
commercial and industrial systems.

The MSA-series is fabricated using
HP’s 10 GHzfr, 25 GHzf Max
silicon bipolar MMIC process
which uses nitride self-alignment,
ion implantation, and gold metalli-
zation to achieve excellent
performance, uniformity and
reliability. The use of an external
bias resistor for temperature and
current stability also allows bias
flexibility.

Typical Biasing Configuration

Rpias

Chlock Chlock

RFC (Optional)

5965-9557E
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MSA-1105

MSA-1105 Absolute Maximum Ratings

Parameter Absolute Maximum!'! Thermal Resistance!®4);
Device Current 30 mA 0y = 125°C/W
Power Dissipation(® 550 mW
RF Input Power +13dBm
Junction Temperature 150°C
Storage Temperature —65to 150°C
Notes:
1. Permanent damage may occur if any of these limits are exceeded.
2. Tougr=25°C.
3. Derateat 8 mW/°C for T > 124°C.
4. See MEASUREMENTS section “Thermal Resistance” for more information.
Electrical Specifications!!l, T, = 25°C
Symbol Parameters and Test Conditions: I; = 60 mA, Z, = 50 O Units | Min. | Typ. | Max.
Gp Power Gain{|Sz1| %) £=0.05GHz dB 127
f=05GHz dB 10.0 12.0
f=1.0GHz dB 10.5
AGp Gain Flatness f=01to1.0GHz dB +10
fade 3 dB Bandwidth!2] GHz 13
Input VSWR f=0.1to1l.0GHz 15:1
VSWR Output VSWR f=01tc1.0GH=z 17:1
NF 50 £ Noise Figure f=0.5GHz dB 3.6
Piap Output Power at 1 dB Gain Compression f=045GHz dBm 176
IP3 Third Order Intercept Point f=0.5GHz dBm 30.0
tp Group Delay f=05GHz psec 200
Va Device Voltage Vv 44 55 6.6
dvdT Device Voltage Temperature Coefficient my,/"C 8.0
Notes:

1. The recommended operating current range for this device is 40 to 70 mA. Typical performance as a function of current
is on the following page.
2. Referenced from 50 MHz gain (Gp).

Part Number Ordering Information
Part Number No. of Devices Container
MBSA-1105-TR1 500 7" Reel
MSA-1105-8TR 10 Antistatic Bag

For more information, see “Tape and Reel Packaging for Semiconductor Devices™
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MSA-1105

MSA-1105 Typical Scattering Parameters (Zg = 504, Ty, = 25°C,I; = 60 mA)

Freq. 811 Ba1 Sia Sag
GHz Mag Ang dB Magz Ang dB Magz Ang Mag Ang k
0005 80 -17 190 8.94 171 —26.0 050 bl .81 -16 053
005 26 —62 139 493 163 -16.8 144 15 .26 64 093
025 07 -48 123 4.36 174 -16.4 161 4 .03 52 1.03
050 06 -33 12.7 4.3 174 -16.53 163 2 .06 43 1.03
100 05 41 12.7 4351 170 -16.4 162 3 .06 52 1.09
200 08 53 128 4.26 162 -16.2 156 5 .08 -73 1.03
300 07 -74 124 4.19 154 -16.1 167 7 10 -91 1.07
400 09 -91 122 4.10 146 -15.3 163 3 12 105 1.06
BH0o 10 -105 120 400 138 -15.6 166 3 14 -116 1.05
600 11 -116 113 388 131 -156.4 171 10 A7 -126 1.04
700 13 -123 115 3.796 125 -15.0 178 11 13 -135 1.03
B00 15 -136 112 363 116 -14.7 184 11 21 -144 1.01
800 18 -145 109 349 109 -155 .188 11 22 -151 1.01
1.000 138 -152 106 337 102 -14.1 197 1 24 -159 1.00
1.500 28 174 8.8 2.75 72 -13.2 219 7 31 170 1.00
2.000 33 150 7.1 2.23 43 -12.1 243 0 #H 151 0.99
2.500 A6 133 56 1.90 23 -11.9 .2b4 -4 33 134 1.02
3.000 b3 113 4.2 162 11 -11.6 262 -3 A0 122 1.04
A maodel for this device is available in the DEVICE MODELS section.
Typical Performance, Ty = 25°C, Zg = 50 Q)
(unless otherwise noted)
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Figure 1. Typical Power Gain vs.
Frequency, I3 =60mdh.
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Figure 4. Output Power at 1 dB Gain
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Figure 2. Device Current vs. Voltage. Figure 3. Output Power at 1 dB Gain
Compression, Noise Figure and Power
Gain vs. Case Temperature,

f=0.5GHz, I; = 60 mA.
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Figure 5. Noise Figure vs. Frequency.
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HSMP-3830

ﬁ Agilent Technologies

Surface Mount RF PIN Diodes

Technical Data

Features

¢ Diodes Optimized for:
Low Capacitance Switching
Low Current Attenuator

+ Surface Mount SOT-23
Package
Single and Dual Versions
Tape and Eeel Options
Available

¢ Low Failure in Time (FIT)
Ratel!

¢ Lead-free Option Available

Note:

1. For more information see the

Surface Mount PIN Reliability Data
Sheet.

Package Lead Code

Identification (Top View)
SINGLE SERIES
= =|
B o E = =]
COMMON COMMON
ANODE CATHODE
=i =t
5 g F ¥ F

HSMP-383x Series

Description/Applications
The HSMP-3533x series of general
purpose PIN diodes are designed
for two classes of applications.
The first is attenuators where
current consumption is the most
important design consideration.
The second application for this
series of diodes is in switches
where low capacitance is the
driving issue for the designer.

The HSMP-3536x series Total
Capacitance (Cp) and Total
Resistance (Rr) are typical
specifications. For applications
that require guaranteed perfor-
mance, the general purpose
HSMP-363x series is recom-
mended.

A SPICE model is not available
for PIN diodes as SPICE does not
provide for a key PIN diode
characteristic, carrier lifetime.
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HSMP-3830

Absolute Maximum Ratings™ T = 25°C

Symbol Parameter Units | Absolute Maximum
I Forward Current (1 ms Pulse) | Amp 1
P, Total Device Dissipation mWIE 250
P, Peak Inverse Veltage — Same as Vg
T“.-| Junction Temperature “C 150
Terg Storage Temperature °C -65 to 150
Notes:

1. Operation in excess of any one of these conditions may result in permanent damage to
this device.

2. CW Power Dissipation at Ty psp = 25°C. Derate to zero at maxirmum rated temperature.,

PIN General Purpose Diodes, Electrical Specifications T, = 25°C

Minimum Maximuam Maxinmm
Part Package Breakdown Series Total
Number | Marking Lead Yoltage Resistance Capacitance
HSMP- Codelll Code Configuration Ver (V) Ry (1) Cr (pF)
3830 KO 0 Single 200 1.5 0.3
3832 K2 2 Series
3533 K3 3 Comrnon Anode
3534 K4 4 Comrnon Cathode
Test Conditions Vo= Vo [ =100 mA Vp=50V
Measure f=100 MHz f=1MHz
I < 10mA
Typical Parameters at T, = 25°C
Part Number Series Resistance | Carrier Lifetime Reverse Recovery Time Total Capacitance
HSMP- R, (02) T(ms) T, (ns) Cp (pF)
3683x 20 500 50 020 @50V
Test Conditions Ip=1mA Ip=50 maA V=10V
f=100MHz I = 250 m& [p=20 maA
90% Recovery

Note:

1. Package marking code is white.
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HSMP-3830

Typical Parameters at T = 25°C (unless otherwise noted), Single Diode

100 = / 0.35 1000
g E /
L / /’ g \ 5
E 0= / = 0m 2 100
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: // 2\ s
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V- FORWARD VOLTAGE (mA) REVERSE VOLTAGE (V) lg— FORWARD BIAS CURRENT {m&)
Figure 1. Forward Cairent vs. Figure 2. RF Capacitance vs. Reverse Figure 3. RF Resistance at 25°C vs.
Forward Voltage. Bias. Forward Bias Current.
120 120 — — =
= Diode Mounted asa = Diode Mounted as a i 1000 SH——
5 110 | Series Atk i E 115 | Series Attenuator ina i = -
b=} in a50 Ohm Microstrip h=A 50 Ohm Microstrip and E —
E 100 andTested at 123 MHz E 4qp|Tested =t 123 MHz / E -
£ w e / B - Vp=5¥
106 "
E 0 E / E 100 ;,,—f_____.-\-ri- 10V
g / g 100 e E Vg =20V
g m 4 = / o ]
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— 60 = [}
= / = =
Z = 3 w / & -
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DIODE RF RESISTANCE () Ir— FORWARD BIAS CURRENT (mA) FORWARD CURRENT (mA)
Figure 4. 2nd Harmonic Input Figare 5. 2nd Harmonic Input Figure 6. Reverse Recovery Time vs.
Intercept Point vs. Diode RF Intercept Point vs. Forwand Bias Forward Current for Various Reverse
Resistance for Attenuators. Current for Switches. Voltage.
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CHV145

]ENNINGS Gas Variable Capacitors

TECHNOLOGY CHV1 45

CHV1 45 SPECIFICATIONS

Model Number CHV1-45-0103* CHV1-45-0105* CHWV1-45-0107*
Capacity Range (pF) 1.5-45 1.5-45 1.5-45
Voltage (kV) Peak
Test 3.0 5.0 7.5
Working 1.8 3.0 4.5
Current Amps (RMS) Max. 13 18 20
Type Ceramic Ceramic Ceramic

Nominal Dimensions

Length (in. / mm) 3.50 / 88.90 3.50 / 88.90 3.50 / 88.90
Diameter (in. / mm) 0.88/22.20 0.88/22.20 0.88 /22.20 40 NIM

T in Lbs.) M N/A N/A N/A sHown AT 27+ O +‘ 170

orque (in Lbs.) Max. MIN. CAPI 4 b 1240 UNG-24

Push Force @ 25°C 20 Ib. 20 Ib. 20 Ib. Hﬂ_‘i
Weight (Nominal) 3oz 3oz 30z —

.375-32 UNEF-2A

40003
NOTES: f f
Mounting: Fixed and variable end threaded. ‘11782 - iDg]
147.8 -
* CHV1N (non-magnetic version) available. 100 MAX ;
| .250-28UNF-2A
T 25 .03
MAX.
[22.22 MAX)
CAPACITY vs TRAVEL CONTINUOUS RMS AMPERES vs FREQUENCY
Typical Data (at 3kV PEAK WORKING VOLTAGE)
100 —
! T ! '
g 50 - —_— * . ;
T ! —+
MIN. C 1.5 pF o Ma, !
d 4 ‘2( L N ——?—A— _l 4‘(0’;’ ¥
- = 20 P - A4 1
< > / (sc‘f :
x 3 w ci PR
[ ol / TN {7
o A
s ‘ /‘( by
2 \ o M : I ol X
A \‘\ N ' l
~ 5 L1 [ A .
ey 2 3 4 56 10 15 20 30 40 60 100
0 10 20 30 40

FREQUENCY {MH
CAPACITANCE (pF) @ (MAz)

Jennings Technalogy Company » 970 Mc Laughlin Avenue, San Jose CA 85122 » Tel: (408) 292-4025 « Fax: (408) 286-1789 « Web: http/fwww jenningstech com
@Jennings Technology Company. All rights reserved.
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Philips Semiconductors

BLF548

Product specification

UHF push-pull power MOS transistor BLF548
FEATURES PIN CONFIGURATION
+ High power gain
* Easy power control
+ Good thermal stability
- 1 2
+ Gold metallizahon ensures
excellent reliability y e %
¢ Designed for broadband operation. % 3— 5
E g 9
| d
DESCRIPTION s L LT s =
Top wiew MIE008 MBBTET

Dual push-pull silicon N-channel
enhancement mode vertical D-MOS
transistor designed for
communications transmitter
applications in the UHF frequency
range.

The transistor 1s encapsulated in a
4lead, 3OT262A2 balanced flange
package, with two ceramic caps. The
mounting flange provides the
common source connection forthe
transistors.

PINNING - SOT262A2

Fig.1 Simplified outline and symbol.

CAUTION

This product is supplied in anti-static packing to prevent damage caused by
electrostatic discharge dunng transport and handling For further information,
refer to Philips specs.. SNW-EQ-608, SNW-FQ-302A, and SNW-F(Q-302B.

WARNING

QUICK REFERENCE DATA

PIN DESCRIPTION Product and environmental safety - toxic materials

1 drain 1 This product contains beryllium oxide. The product is entirely safe provided

2 drain 2 that the BeO discs are not damaged. All persons whohandle, use or dispose

3 of this produdt should be aware of its nature and of the necessary safely

gate 1 : } ) - ’

precautions. After use, dispose of as chemical or special waste according to

4 gale 2 the regulations applying at the location of the user. It must never be thrown

5 source out with the general or domestic waste.

RF performance at Ty, = 25 “C in a push-pull common source test arcuit.

f VDS P|_ G Uls}
MODE OF OPERATION P
(MHz) V) W) (dB) (%)
CWY, classB 500 28 150 =10 =50
2003 Sep 26 2
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BLF548

Philips Semiconductors Product specification
UHF push-pull power MOS transistor BLF548
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 60134).
SYMBOL PARAMETER GONDITIONS | i | max. | unir
Per transistor section unless otherwise speafied
Vos drain-source voltage — 65 \Y
Vas gate-source voltage - +20 vV
I drain current (DC) - 15 A
Piot total power dissipation Tmp = 25 °C; total device; both sections | - 330 W
equally loaded
Ttg storage temperature -85 +150 |°C
T; jundiion temperature - 200 “C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-mb thermal resistance from jundlion to | Ty = 25 °C; Piot = 330 W, total device, 05 KWy
mounting base hoth sections equally loaded
Rtk mb-h thermal resistance from mounting total device; both sections equally 0.15 KWy
base to heatsink loaded
102 MEAGIT 400 MRASIE
Prot
Io M 550 -
W 300 ™~
rd !
s N =
P N 250 ™
N i2) [ (1 e
/ \ ~
10 =% M 200 ]
’/ [ ]
™ 150 S
100 [~ ]
50
11 10 102 00 20 40 60 B0 100 120
Vpg (V) Th, (°C)
{1} Currentinthis area may be limited by Rpgen. {1} Continuous operation.
(2) Thp=25°C (2} Shor-time operation during mismatch
Total device; both sections equally loaded. Total device; both sections equally loaded.
Fig.2 DC SOAR. Fig.3 Power derating curves.
2003 Sep 26 3
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BLF548

Philips Semiconductors Product specification
UHF push-pull power MOS transistor BLF548
CHARACTERISTICS
T; = 25 *C unless otherwise speatfied.
SYMBOL PARAMETER CONDITIONS | mn. | TYR | max. | unm
Per transistor section
ViBRIDSS drain-source breakdown voltage | Vas = 0; Ip = 40 mA 65 - - vV
Ihss drain-source leakage cumrent Ve =0, Vpg =28V - - 05 mA
lass gate-source leakage current Ve = 220V, Vps =0 — - 1 [TFiY
Vasin gate-source threshold voltage Ip =180 mA; Ve =10V 2 - 4 v
dfs forward transconductance Io=48A; Vpg =10V 24 35 - S
Rpson drain-source on-state resistance |Ip = 4.8 A; Vog =10V - 025 |03 Q
Insx on-state drain current Vos =18V, Vps =10V 16 20 - A
Cis input capaatance Vas=0,Vps =28V, 1=1MHz - 105 - pF
Cos output capacitance Ves=0Vpg =28V, f=1MHz - 90 - pF
Crs feedback capacitance Ve =0, Vpg =28V, f=1MHz - 25 - pF

Vs group indicator

LIMITS LIMITS
GROUP v) GROUP V)
MIN. MAX. MIN. MAX.

A 20 21 0 33 34
B 21 27 P 34 35
C 22 23 Q 35 36
D 23 24 R 36 37
E 24 25 5 37 38
F 25 26 T 38 39
G 26 27 U 39 4.0
H 27 238 v 40 41
J 28 29 W 41 4.2
K 29 3.0 X 42 43
L 3.0 3.1 Y 43 4.4
M 3.1 3.2 7 44 4.5
N 37 33

2003 Sep 26 4
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BLF548

Philips Semiconductors Product specification
UHF push-pull power MOS transistor BLF548
5 MEALEY 25 MRASZY
TC Io
(m\HK)Z 8
20 —

/
y /
IV 10
-2 /’
I
|
s ‘__‘/ 5 /
B
—4 0
10-2 10-1 1 10 0 4 g 12 16
Ip (A Vg (V)
Vpg =10V,

Vpg =10V, Tj=25°C
Fig4 Temperature coefficient of gate-source

voltage as a function of drain current; typical Fig.5 Drain cumrent as a function of gate-source
values per section. voltage; typical values per section.
05 MRALES 400 MRASIS
Roson o
“y L (kF)
0.4 e
/ 300
0.3 //
/
- 200
C
0%
0.2
CIS
;-._
100
0.1 T
° 0 40 80 120 ’
0 10 20 30
T Yog (V)
lp=d84 Vaa=10V
Fig6 Drain-source on-state resistance as a Fig.7 Input and output capacitance as functions
function of junction temperature; typical of drain-source voltage; typical values per
values per section. section.

2003 Sep 26 5
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Philips Semiconductors

BLF548

Product specification

UHF push-pull power MOS transistor BLF548
100 MEASES
CI’S
(pF)
80
B0 \
40 -
\__‘_‘-
H"‘“‘“"‘-———-—__.__h
20
0
0 10 20 30
Vpg V)
Fig8 Feedback capacitance as a function of
drain-source voltage; typical values per
section.
APPLICATION INFORMATION FOR CLASS-B OPERATION
Th = 25 °C; Ripy b = 015 KAY, unless otherwise spealfied
RF performance in a common source, dass-B, push-pull test circuit.
f Vbs Ibq PL G "o
MODE OF OPERATION p
(MHz) V) (mA) (W) (dB) (%)
CW, class-B 500 28 2x 180 150 >10 >H0
typ. 11 typ. 55

Ruggedness in class-B operation

The BLF548 is capable of withstanding a load mismatch comesponding to VSWR = 10- 1 through all phases under the

following conditions: Vpg = 28 V; f = 500 MHz at rated output power

2003 Sep 26
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Philips Semiconductors

BLF548

Product specification

UHF push-pull power MOS transistor BLF548
20 MRALEET 100 200 MEASST
Gp . P e
(dB) {5 () L]
18 80 160 //
™~ 5p
[l 1
\\ 120 /
12 // 60 l/
\\ /
. }'/ ™ " a0 /
s L 0 40/
o o K 10 20 oy ®
0 50 100 150 200 Iy (W)

Class-B operation; Vps =28V, Ipa = 2 x 160 ma;
f=800MHZ £ = 1.1 + 0.6 2 (per section).

load power,; typical values.

PL (W)

Fig.9 Powergain and efficiency as functions of

Class-B operation; Ypog = 28V, lpg = 23 160 mA,;
f=500MHz; Z=1.1 + 0.6 £ {per section).

Fig 10 Load power as a function of input power,
typical values.

2003 Sep 26
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Philips Semiconductors

BLF548

Product specification

UHF push-pull power MOS transistor BLF548
+n
ciz
b c
—£
Whias
Lol H R7 [ L1
FH
cl4
i L1z
L1 ol ouT L 12 [ s L0 23 L2z
500 —H] (N 7 A 500
imput L2 | _{1019 f c L23 oLtput
Qo j»_[g =2 e v )—OE 3
B | c18 c20 Los ,
7 , TR
d cz Ls  L14 L L9 Lz cz4 ™
R4 i L5
40 C15 MBC2 32
| i
cii
& Lie[[ H ra [[ L17
Vg — T F—F+—F L
olas RE R5 .
A7 — 1
b+ cia
+n
f=500 MHz.
Fig.11 Test circuit for class-B operation.
List of components class-B test circuit (see Fig 11)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C2 multilayer ceramic chip capaaitor, 22 pk
note 1
C3 multilayer ceramic chip capacitor,; 16 pF
note 1
C4 film dielectric tnmmer 2to 9 pF 2222 809 09005
053] multilayer ceramic chip capacitor, 27 pF
note 2
C6,C21, C22 film dielectric trmmer 2t0 16 pF 2222 809 09006
C7,C10, C14, C15 | multilayer ceramic chip capaaitor, 390 pF
note 1
C8, C11, C12, C17 | multilayer ceramic chip capaator 100 nk 222285247104
Co multilayer ceramic chip capacitor,; 2 x 56 pF
note 3 In seres
2003 Sep 26 8
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BLF548

Philips Semiconductors

Product specification

UHF push-pull power MOS transistor BLF548
1 MRASZE 5 MEAS30
Zj Z
= T A @
0 =
L~ N
x‘l 4 \‘
. 1 .
L
// 3 \\
-2 /f \\
2 —
1/ e i B N . N
-3 / ; o [
/ ™
4 o
50 150 250 350 450 550
7 (MHz) 50 180 250 280 450f (NIHZ?SO

Class-B operation; Vg = 28V, lpg =160 mA (per section);
PL=150W {fotal device).

Fig.13 Input impedance as a function of frequency
{senes components); typical values per
section.

Class-B operation; Vpg =28V, Ipg = 160 m& (per section),
PL =150 W (total device).

Fig.14 Load impedance as a function of frequency
({senes components); typical values per
section.

]
|

Z woasre

Fig.15 Definition of MOS impedance.

MRASIE

15 [,

10

)
50 150 250 350 450 550
T (MHz)

Class-Boperation, Ypg =28 ¥, lpg = 160 mA (per section);
P =150 W (total device).

Fig.16 Power gain as a function of frequency;
typical values per section.

2003 Sep 26
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Drop-In & Surface Mount

ERA

4 Mini-Circuits’

wh
o .,
4
ERA . -

ERA-SM

medium power, up to +18.4 dBm output all specifications at 25°C
() GAIN, dBTypical MAXIMUM _ |DYNAMIC VSWR ABSO- DC THERMAL| CASE | § [PRICE
FREQ POWER (dBm) | RANGE Py LUTE | OPERATING | Resis- | styie | 8| s
. at2 GHz* |at2 GHz* T MAX. POWER* TANCE N
GHz P RATING'|  atPin3 ¢
Flatness| QUL NEops | N out 8ic T
MODEL® f GH ; (1dg  Input i o i ) |
over frequency, GHz Mine DC- | comp) (o | (dB) (dBm)[DC-3 3-f,"" DC-33-,™"| 1 P [Curent Volt. Igp. ol Q.
NO. f-f, 01 1 2 3 4 6 8 2GHz 2GHz |Typ. Riin. dmg) | Typ. Typ. [GHz GHz GHz GHz|mA) (mw)| (mA) Typ Min Max| °C/W [ NoteB | N[ (30)
ERA-6 DC-4 [126 125 122 117 113 — — 105 =02 [17.9 16 20| 45 36 |1.3 1.2 1.6 1.8 [120 650 70 5.0 4.6 56[ 170 |VV105 [cb| 3.85
ERA-4 DC-4 [143 140 134 127 118 — — 11 04 [17.3 15 20| 42 34 [12 1.2 13 18120 650| 65 45 4.2 55 163 [Vv105|cb| 3.85
ERA-5 DC-4 [20.2 195 185 17.3 162 — — 16 1.0 [184 165 13 | 43 325[1.3 1.3 1.2 1.3 [120 650| 65 4.9 4.2 55| 278 [VV105|cb| 3.85
ERA-65M DC-4 [12.6 125 122 117 113 — — 105 02 [17.9 16 20| 45 36 [1.3 1.2 1.6 1.8 120 650 70 5.0 46 56| 175 [Ww107|cb| 3.90
ERA-4SM DC-4 [14.3 140 134 127 11.8 — — 11 04 [173 15 20| 42 34 [1.2 1.2 13 18120 650| 65 45 4.2 55 168 [Ww107|cb| 3.90
NEWERA-51SM | DC-4 |18.0 17.4 161 148 125 — — 14 1.0 [181 165 13| 41 33 |11 1.2 1.2 1.9 [120 650| 65 4.5 4.2 55| 154 |ww107|cb| 3.90
ERA-55M DC-4 |20.2 195 185 173 162 — — 16 1.0 |184 165 13| 43 325[1.3 13 1.2 1.3 [120 650| 65 4.9 4.2 55| 283  [ww107|cb| 3.90
NEWERA-50SM***| DC-1.5| 20.7 19.4 183 — — — — 16 1.2 |17.2 160 13| 35 325|13 — 12 — [120 650| 60 4.4 4.0 49| 177 |ww107|cb| 2.95
typical biasing configuration
R BIAS
“1%" Resistor Values (ohms) for Optimum Biasing of ERA Models
Vcc | ERA-1, | ERA-2,| ERA- | ERA-3, ERA- ERA-4, | ERA-5, |ERA-50SM,| ERA-6,
RBIAS (Required) 1SM | 2SM | 21SM | 3SM | 33SM | 4sM | 5SM | 51SM_ | 6SM
Vee 7 | 909 | 887 | 887 | 107 | 698 | 383 | 402 402 30.1
ORIENTATION DOT Cbypass 8 | 113 | 113 | 118 | 133 | 931 | 523 | 536 536 | 432
= 9 | 137 | 137 | 137 | 162 | 115 | 665 | 681 | 681 | 56.2
. 10 | 162 | 162 | 162 | 191 140 | 806 | 825 825 69.8
Cblock RFC (ophonql) 11 187 187 187 221 165 95.3 97.6 97.6 84.5
| 12 | 215 | 215 | 210 | 249 191 110 | 113 113 97.6
IN O—I out 13 237 237 237 280 215 127 127 127 113
Cblock 14 | 261 | 261 | 261 | 309 | 243 143 | 143 143 127
15 287 287 287 340 267 158 158 158 140
16 | 309 | 316 | 316 | 365 | 287 174 | 174 174 154
= 17 | 332 | 340 | 340 | 392 316 187 | 191 191 169
18 | 357 | 365 | 365 | 422 340 | 205 | 205 205 182
19 | 383 | 3092 | 392 | 453 365 | 221 | 221 221 196
20 | 412 | 412 | 412 | 415 392 | 237 | 237 237 210
MTTF vs. Junction Temp. (ERA-5, ERA-5SM) designers kits available
1,000 ~— | | T T T T ] KIT Model No. of Price $
\\ NO. Type Units in Kit Description per kit
2 100 K1-ERA ERA 30 10 of each 1,2,3 49.95
N ~ K2-ERA ERA 20 10 of each 4,5 69.95
g ~— K1-ERASM | ERA-SM 30 10 of each 1SM, 2SM,3SM | 49.95
E 10 K2-ERASM | ERA-SM 20 10 of each 4SM, 55M 69.95
= = K3-ERASM| ERA-SM 30 10 of each 4SM, 55M, 65M | 99.95
1 3
140 160 180 200 220 %Q connecuccb)ns ﬂi’f&um -
Junction Temp. (*C) RFIN 1 ERA-1SM 5962-01-459-9075
RF OUT 3 ERA-2SM 5962-01-459-7410
bc 3 ERA-3SM 5962-01-459-9314
CASE GND 2.4
NOT USED —
., Jhe Design Engineers Search Engine In Stock... Immediate Delivery =
@’i Provides Actual Data Instantly For Custom Versions Of Standard Models @ y;lu‘ag'ﬂeo‘
ﬁa At: httg://www‘minicircuits.com Consult Our Applications Dept_ L L 139
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TC4428

Tel<om

Semiconductor, Inc.

TC4426
TC4427
TC44238

1.5A DUAL HIGH-SPEED, POWER MOSFET DRIVERS

FEATURES
B High Peak Qutput Current ............................ 1.BA
B Wide Operating Range ........c...ccc.......... 4.5V to 18V
B High Capacitive Load
Drive Capability .. .. 1000 pF in 25 nsec
B Short Delay Tlme . <40nsec Typ
B Consistent Delay Tlmes Wlth Changes in
Supply Voltage
B Low Supply Current
— With Logic “1" Input ......cccorreeeieeeeeee AMA
— With Logic “0” Input ... 400uA
Low Output Impedance... .70

Latch-Up Protected: Will Wlthstand >0 5A
Reverse Current.. . Down to — 5V
Input Will Wlthstand Negatlve Inputs

ESD Protected .. — | ')
Pinout Same as TC426!TC4271TC428

ORDERING INFORMATION

GENERAL DESCRIPTION

The TC4426/4427/4428 are improved versions of the
earlier TC426/427/428 family of buffer/drivers {with which
they are pin compatible). They will not latch up under any
conditions within their power and voltage ratings. They are
not subject to damage when up to 5V of noise spiking (of
either polarity) occurs on the ground pin. They can accept,
without damage or logic upset, up to 500mA of reverse
current {of either polanty) being forced back into their
outputs. All terminals are fully protected againstup to4kV of
electrostatic discharge.

As MOSFET dnvers, the TC4426/4427/4428 can easily
switch 1000 pF gate capacitances in under 30nsec, and
provide low enough impedances in both the ON and OFF
states to ensure the MOSFET's intended state will not be
affected, even by large transients.

Other compatible dnvers are the TC4426A/27A/28A.
These dnvers have matched input to oufput leading edge
and falling edge delays, tD1 and tD2, for processing short
duration pulses in the 25 nanoseconds range. They are pin
compatible with the TC4426/27/28.

Temperature
Part No. Package Range FUNCTIONAL BLOCK DIAGRAM
TC4426COA 8-Pin SOIC 0°Cto +70°C
TC4426CPA 8-Pin Plastic DIP 0°Cto +70°C g 9—0 Voo

INVERTING
TC4426EOA 8-Pin SOIC — 40°C to +85°C OUTPUTS
TC4426EPA 8-Pin Plastic DIP — 40°C to +85°C
TC4426MJIA 8-Pin CerDIP —55°Cto +125°C A
TC4427C0OA 8-Pin S0OIC 0°C to +70°C - :3_0 ouTPuT
NOMINVERTING
TC4427CPA 8-Pin Plastic DIP 0°Cto +70°C OUTPUTS
TC4427EQA 8-Pin SOIC —40°C to +85°C INPUT O I —
TCA4427EPA 8-Pin Plastic DIP —40°C to +85°C s 47V TCA426/TCA427/TC4428
TC4427MJIA 8-Pin CerDIP —55°C to +125°C
GND O——2
TC4428C0A 8-Pin SOIC 0°C 1o +70°C EFFECTIVE INPUT
TC4428CPA 8-Pin Plastic DIP 0°C to +70°C oTmer o o
HOTES: 1.TC4426 has 2 inverting drivers; TC4427 has 2 noninverting drivers.
TC4428E0A 8-Pin S0OIC —40°C to +85°C 2. TC4428 hasone inverting and one noninverting driver.
- - 3. Ground any unused driver input.

TC4428EPA 8-Pin Plastic DIP —40°C to +85°C
TC4428MJA 8-Pin CerDIP —55°C to +125°C

== TELCOM SEMICONDUCTOR, INC.

TO442X5TIBE 102198

4-245
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TC4428

TC4426
TC4427
TC4428

1.5A DUAL HIGH-SPEED
POWER MOSFET DRIVERS

ABSOLUTE MAXIMUM RATINGS*

Supply Voltage .. e 22V
Input Voltage, IN A or IN B (\/DD + 0 BV) to (GND 5.0V)
Maximum Chip Temperature ... +150°C
Storage Temperature Range ... - 65°C to +150°C

Lead Temperature (Soldenng, 10 sec) ... +300°C

Package Themal Resistance
CeDIP Rgya 150°CANV
CeDIP Ry 50°CAV
PDIP Rg.s 125°CANV
PDIP Rgjc ..o L A2°CAN
SOIC Ry 155°CAV
SOIC Rayc oo 45°CANV

PIN CONFIGURATIONS

Operating Temperature Range

CVersion ... 0°C to +70°C

EVersion ... —40°C to +85°C

MVersion ... —55°C to +1256°C
Package Power DISSIpatIOH (TA £ ?0°C)

Plastic .. ) e T30MWY

CerDIP ____________________________________________________________ 800myY

*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 operation sections of the specifications is not implied.
Exposure to absaolute maximum rating conditions for extended periods may
affect device reliability.

INVERTING

NC =NO INTERNAL CONNECTION
NOTE: 30IC pinout isidentical to DIP.

NONINVERTING

[2]NC
ouTA

[6] VDD
ouTe

DIFFERENTIAL

ELECTRICAL CHARACTERISTICS:

Ty = +25°C with 4 5V <Vpp < 18V, unless otherwise specified.

Symbol Parameter Test Conditions Min | Typ | Max ‘ Unit

Input

Vin Logic 1 High Input Voltage 24 — — \Y4

WL Logic 0 Low Input Yoltage — — 0.8 \4

I Input Current 0V <Vin =Voo -1 — 1 nA

Output

Viou High Output Voltage Voo —0.025 — — A%

VoL Low Output Voltage — — 0.025 \4

Ro Output Resistance Voo =18V, lo =10 mA — 7 10 Q

lpi Peak Output Current Duty Cycle 2%, 1 <30 psec — 15 — A

Irey Latch-Up Protection Duty Cycle <2% =05 — — A

Withstand Reverse Current t <30 psec

Switching Time (Note 1)

tr Rise Time Figure 1 — 19 30 nsec

tr Fall Time Figure 1 — 19 30 nsec

toq Delay Time Figure 1 — 20 30 nsec

toz Delay Time Figure 1 — 40 50 nsec

Power Supply

Is Power Supply Current Vin = 3% (Bath Inputs) — — 45 mA
Vi = 0V (Bath Inputs) — — 04 mA

NOTE: 1. Switching imes are guaranteed by design
4-246

== TELCOM SEMICONDUCTOR, INC.
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HMC194M S8

EdHittite ... HMC194MS8

MICROWAVE CORPORATION
GaAs MMIC SPDT SWITCH
DC -3 GHz

Typical Applications Features

The HMC194MS8 is ideal for: Ulira Small Package: MSOP8

¢ Cellular/PCS Base Stations High Isclation: 50 dB

+ Portable Wireless Positive Control: 0/43V to 047V

« MMDS & WirelessLAN

Functional Diagram General Description

The HMC194MS8 is a low-cost SPDT switch in

7 M) an 8-lead MSOP padkage for use in applica-

A |I|:|:————j RF2 tions which require high isolation between two

| RF paths. The device can control signals from

BI2[T|-—-— Yy ‘ GND DC to 3 GHz and has been optimized to provide
RF 37T 1 o T T6] GND extremely high isolation with minimal insertion
loss in medium and low power applications. On

N/C 411 [ | T15] RF1 chip circuitry allows positive voltage control opet-
AN /) ation at very low DC currents with control inputs

compatible with CMOS and most TTL logic fam-
ilies. RF1 and RFZ are reflective opens when

“OFF".
) Electrical Specifications, T, = +25° C, Vetl = 0/+5 Vdc, 50 Ohm System

& Parameter Frequency Iin. Typ. M. U nits
I DG -1.0 GHz 07 0.9 dB
Insertion Loss DG - 2.0 GHz 07 n.g dB
O DG -2.5 GHz 0.8 11 B
|_ DG -30GHz 09 14 dB
; HF1 fRF2 DG -1.0 GHz 45 f 47 491 &1 dB
Isolation HF1 fRF2 DG -2.0 GHz 3043 42148 dB
) DG - 25 GHz a1 25 dB
DG -3.0 GHz 24 25 dB
DG -10GHz 1f 29 dB
Peturn Loss DG - 2.0 GHz 14 17 dB
DG -2.5 GHz 13 17 dB
DG -3.0 GHz 13 17 dB
Input Power for 1 dB Compression 0.5-1.0GHz 19 23 dBm
0/+5Y Control 0.5-30GHz 17 29 dBEm
Input Third Order Intercept 0f+8V Control 0.6-1.0GHz 39 43 dBEm
(Two-tone Input Power = +7 dBm Each Tone) 0.5-30GHz ar 41 dBm

Switching Characteristics 0C-3.0GH:z
tRISE, tFALL (10/a0% RF) 10 ns
oM 1OFF (0% ST to 10/80% PR 24 ns

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
12 Efizabeth Drive, Chelmsford, MA 01824 Phone: 878-250-3343 Fax: 978-250-3373
Order Onfing af www hiftite.com
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HMC194M S8

EaHittite ... HMC194MS8

MICROWAVE CORPORATION
GaAs MMIC SPDT SWITCH
DC -3 GHz

Insertion Loss Isclation
] " 0 -
PN Y S S T3 (SRR s
- . !
= : I —— -
2 [ e g
3 : z.
Z A5 oo e e LR [=]
= e <
] e z
2 : :
25 oo de e
-3 :
0 1 2 3 0 1 2 3
FREQUENCY (GHz) FREGUENGCY (GHz)
Return Loss
i}
o -10 :
2
L]
= 20
=
o
=
E
SR . R R TR B EEEEEEEERE
-40
0 1 2 3
FREQUENCY (GHz)
Input 0.1 and 1.0 dB Input Third Order
Compression vs. Control Vollage Intercept Point vs. Control Voftage
30 41
P4 dB at B0 Iu1i:—|z F1 dB‘at 200 IHz : : :
. . 13 P R A, A,

50

% ! o1 dE 2t 500 MkE
A6 - [ .
FO.1 dB at 1500 MHz | |

45

INPUT THIRD ORDER INTERCEFT (dBrr)

40
4 ] g 7 e 4 5 & 7 g

Control Input (Vde) Control Input (¥dc)

IMPUT POWER FOR 04 &1dB COMPRESSION

For price, deffvery, and to place orders, please contact Hittite Microwave Corporation:
12 Efizabeth Drive, Chelmsford, MA 01824 Phone: 878-250-3343 Fax: 978-250-3373
Order Onfing af www hiftite.com
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HMC194M S8

EaHittite ... HMC194MS8

MICROWAVE CORPORATION
GaAs MMIC SPDT SWITCH
DC -3 GHz

Compression vs. Control Voltage

Carrier at 900 MHz Carrier at 1900 MHz
B Input Power Input Power Input Power Input Power ) )
Vlgds for o1 dB for 1.0 dB for 0.1 B for 1.0 dB Caution: Do not operate in 1dB compression at power levels
Compression | Cempression | Compression | Compression above +25 dBm and do not *hot switch™ power levels greater
than +18 dBm (Control = 048 de).
[Vda) (dBm) [dBm) [dBm) (dBm)
D blocks are required at ports RFC, AR and RF2.
+4 19 22 18 20
+5 21 23 19 el
+6 21 24 20 22
+7 22 25 Fal 23

Distortion vs. Control Voltage

cov | TSt e (6
(Wde) 900 MHz 1800 MHz
+5 43 41
+7 &0 48
|_
=
w Truth Table
' *Control Input Voltage Tolerances are + 0.2 Vdc.
(f) Control Input™ Cortrol Currert Signal Path State
LLl A B la Io RFto | AFto
T Vde) vde) [ud) Ty AF1 AFz
O 0 3 23 23 OoN OFF
I: +3 0 +23 -23 OFF OM
; 0 +5 -05 +05 On OFF
w) 5 0 +95 05 ofFF | on
0 +7 -180 +180 O OFF
+7 0 +190 180 OFF OM

For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
12 Efizabeth Drive, Chelmsford, MA 01824 Phone: 878-250-3343 Fax: 978-250-3373
Crder Onfine aft www fifitite.com
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HMC194M S8

EaHittiie ... HMC194MS8

MICROWAVE CORPORATICN
GaAs MMIC SPDT SWITCH
DC -3 GHz

Evaluation Circuit Board

THRU CAL

~ IRl

HITTITE
2 107821-1

J1 ...... ‘ ..... J2

—
J3 =
)
]
)
, , L
List of Material T
o The circuit board used in the final application O

[tem Deseription B . B 3
should be generated with proper RF circuit design —
J1-J3 PG Mount WA RF Connector techniques. Signal lines at the RF port should -
14- s e Pin have 50 ohm impedance and the package ground ;
leads should be connected directly to the ground )

Ci1-C3 100 pF capacitor, 0402 Pky.

plane similar to that shown above. The evalua-
A1, R2 100 3 resistor, 0402 Pkg. tion circuit board shown above is available from
Hittite Microwave Corporation upon request.

[l HWMG194MS8 SPOT Switch

PCE" 107821 Evaluation PCE

* Circuit Board Material: Fogers 43560

For price, defivery, and to place orders, please contact Hittite Microwave Corporation:
12 Llizabeth Drive, Cheimsford, MA 01824 Phone: 878-250-3343 Fax: 978-250-3373
Order Onfine at www. hittite.com
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Philips Semiconductors

PCF8591

Product specification

8-bit A/D and D/A converter

PCF8591

1 FEATURES

Single power supply

Operating supply voltage 25V to 6V

Low standby cumrent
Serial inputfoutput via 12C-bus

Address by 3 hardware address pins

Sampling rate given by 12C-bus speed

« 4 analog inputs programmable as single-ended or
differential inputs

Auto-incremented channel selection

Analog voltage range from Vs to Vpp
¢ On-chip track and hold crcuit

« 8-hit successive approximation A/D conversion

Multiplying DAC with one analog output.

2 APPLICATIONS

Closed loop control systems
¢ Low power converter for remote data acquisition

« Battery operated equipment

TV applications.

4 ORDERING INFORMATION

Acquisition of analog values in automotive, audio and

INIE

3 GENERAL DESCRIPTION

The PCF8591 is a single-chip, single-supply low power
8-bit CMOS data acquisition device with four analog
inputs, one analog output and a senial 12C-bus interface.
Three address pins A0, A1 and A2 are used for
programming the hardware address, allowing the use of
up to eight devices conneded to the 12C-bus without
additional hardware. Address, control and data to and from
the device are transferred senally via the twoline
bidirectional 12C-bus.

The functions of the device indude analog input
multiplexing, on-chip track and hold function, 8-bit
analog-to-digital conversion and an 8&-bit digital-to-analog
conversion. The maximum conversion rate 1s given by the
maximum speed of the 12C-bus.

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
PCF8591P DIP16 plastic dual in-line package; 16 leads (300 mil) S0T384
PCF8591T 3016 plastic small outline package; 16 leads; body width 7.5 mm S0T162-1
2003 Jan 27 3
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PCF8591

Philips Semicondudtors

Product specification

8-bit A/D and D/A converter PCF8591
5 BLOCK DIAGRAM
50L —f» A
SOA— o pus | ‘
AD— 1 \NTERFACE
A — PCF8591 sTaTUs | |Dac DATA | | ADG DATA
82— - recisTER| |REGISTER| [REGISTER
EXT +U
Yoo | POWER 0N >
LED > RESET CONTROL
LOGIC
ose | OsCILLATOR .
AINO —]
AINT — ] ANALOGUE +SAA%%LE - SUGGESSIVE
AINZ — ] MULTIPLEXER oLD COMPARATOR APPROKIMATION
AN — N REGISTER/LDGIC
SAVPLE T T TTTT1
AOUT+{]<7 AND |y DAC +——VREF
Hole 7 | AGND

Fig.1 Block diagram.

MBLEET

6 PINNING
SYMBOL | PIN DESCRIPTION
AINO 1 analog inputs (A/D converter)
AIN1 2
AIN2 3 Al [ 1] . [16] Voo
AIN3 4 At [ 2] [15] A0UT
Al 5 | hardware address ANz [3 ] [77] Veer
A 6 AIN3 [ 4] [13] aGND
A2 7 PCF8591P
- a0[s] [12] ExT
Vag & | negative supply voltage
SDA 9 | 12C-bus data inputfoutput At 6] 11]osc
SCL 10 [ 12C-bus clock input s2[7] [10] scL
03sC 11 | osdillator input/output Vss [8] EES
EXT 12 | externalintemal switch for MBLEZZ
oscillator input
AGND 13 | analog ground
VRer 14 | voltage reference input
AQUT 15 |analog output (D/A converter) Fig.2 Pinning diagram (DIP16).
Voo 16 | positive supply voltage
2003 Jan 27
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PCF8591

Philips Semiconductors

Product specification

8-bit A/D and D/A converter

PCF8591

Ao [ 1] . [16] vpp
At [ 2] [15] souUT
ANz 3] [1¢] VRer
AIN3 [4 73] AGND
Ny E PCF8591T %EXT
a1[8] 11] 056
82 [7] [10] scL
Vs [0 [ a]sDa

MBLEZS

Fig.3 Pinning diagram {SO16).

7 FUNCTIONAL DESCRIPTION
7.1 Addressing

Each PCF8591 device in an 12C-bus system s activated by
sending a valid address to the device. The address
consists of a fixed part and a programmable part. The
programmable part must be set according to the address
pins A0, A1 and A2. The address always has to be sent as
the first byte after the start condition in the 127C-bus
protocol. The last bit of the address byte is the
read/write-hit which sets the direction of the following data
transfer (see Figs 4, 16 and 17)

2003 Jan 27

msh Isb

‘1‘0‘0‘1‘;\2‘;\1‘;&0‘%‘
)

L

fixed part programmable part

MELGZE

Fig 4 Address byte.

7.2 Control byte

The second byte sent to a PCF8591 device will be stored
in its control register and is required to control the device
function. The upper nibble of the control registeris used for
enabling the analog output, and for programming the
analog inputs as single-ended or differential inputs. The
lower nibble selects one of the analog input channels
defined by the upper nibble (see Fig 5)_If the
auto-increment flag is set, the channel number is
incremented automatically after each A/D conversion.

If the auto-increment mode is desired in applications
where the intemal oscillator is used, the analog output
enable flag in the control byte (hit 6) should be set This
allows the intemal oscillator to run continuously, thereby
preventing conversion ermors resulting from oscillator
start-up delay. The analog output enable flag may be reset
at other times to reduce quiescent power consumption.

The selection of a non-existing input channel results inthe
highest available channel number being allocated.
Therefore, if the auto-increment flag is set, the next
selected channel will be always channel 0. The most
significant bits of both nibbles are resenved for future
functions and have to be set to logic 0. After a Power-on
reset condition all bits of the control register are reset to
logic 0. The D/A converter and the oscillator are disabled
for power saving. The analog output 1s swilched to a
high-impedance state.
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PCF8591

Philips Semiconductors

Product specification

8-bit A/D and D/A converter PCF8591
msb Ish
‘0‘X‘X‘X‘O‘X‘X‘X‘CONTROLE&YTE
L 1
ST b cHANNEL NUMEER
a0 channel 0
01 channel 1
10 channel 2
11 channel 3
AUTO-INCREWEMNT FLAG:
(active If 1)
AMNALOGUE INFUT PROGRAMMING
00 Four single-ended inputs
AND ——— channel 0
AlNT ————— channel 1
AINZ ———— channel 2
ANG ——————— channel 3
01 Three differential inputs
AINO +
channel 0
AN +
channel 1
| —
AlM2 +
channel 2
AIM3 -
10 Single-ended and differential mixed
AND ——— channel 0
AN ——— channel 1
AlM2 +
channel 2
AING -
1" Two differential inputs
AINO +
channel 0
AlMA -
AlN2 +
channel 1
AINZ -
L—— AMNALOGUE CUTPUT EMABLE FLAG:
{analogue output active if 1) waLezs
Fig.5 Control byte.
2003 Jan 27 6
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Philips Semiconductors
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8-bit A/D and D/A converter

PCF8591

7.4  A/D conversion

The A/D converter makes use of the successive
approximation conversion technique. The on-chip D/A
converter and a high-gain comparator are used
temporanly during an A/D) conversion cycle.

An A'D conversion cycle is always started after sending a
valid read mode address to a PCF8591 device. The AD
comversion cycle is triggered at the trailing edge of the
acknowledge clock pulse and is executed while
transmitting the result of the previous conversion (see
Fig.9}.

Once a conversion cycle is triggered an input voltage
sample of the selected channel is stored on the chip and is

converted to the corresponding 8-bit binary code. Samples
picked up from differential inputs are converted to an 8-bit
twos complement code {(see Figs 10 and 11).

The conversion result is stored in the ADC data register
and awaits transmission_ If the auto-increment flag is set
the next channel is selected.

The first byte transmitted in a read cycle contains the
conversion result code of the previous read cyde. Aftera
Power-on reset condition the first byte read 1s a
hexadecimal 80_ The protocol of an [2C-bus read cycle is
shown in Chapter 8, Figs 16 and 17.

The maximum A/D) conversion rate is given by the actual
speed of the 12C-bus.

PROTDCDL‘ 3 ‘ ADDRESS ‘ 1 ‘ A ‘ DATABYTE O

[+ ]

DATABYTE ‘ A ‘ DATABYTE 2 ‘ A ‘

Sainawals s als sy

1 V]

L sampling byte 1

conversion of byte 1
I

L sampling byte 2

conversion of byte 2

L sampling byte 3

conversion of byte 3

I
fransmigsion
of previoushy

convertad byte

Fig.9 A/D conversion seguence.

transmission
of byte 2

transmission

of byte 1 MELESe

2003 Jan 27
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Philips Semiconductors

PCF8591

Product specification

8-bit A/D and D/A converter PCF8591
HE3 MBLEGe
code
T FF
FET - YREF—VaGND
Visk 256
ot
| -
| I
| s
| -
I
04+
03
02
01t
00 1 1 1 1 1 L 1 1
0 2 a4 ______ 28 255
o Yan—YasnD
Vish
Fig.10 A/D conversion charactenstics of single-ended inputs.
HEX MBLEET
CODE
T TR
TE- 7—
| //
| rd
| ra
oz _4
ol
1 1 L 1 OO 1 1 1 L
128 427 ——— -2 oA 5 ——— Az 137
Valn +~ Vain -
- FF —--
Vish
7— -FE
A !
l Vi = YREF ~ YAGND
:’ : 258
&
f -0
Fig.11 A/D conversion characteristics of differential inputs.
2003 Jan 27 10
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PCF8591

7.5 Reference voltage

For the YA and A/D conversion either a stable external
voltage reference or the supply voltage has to be applied
to the resistor divider chain (pins Vrer and AGND).

The AGND pin has to be connected to the system analog
ground and may have a DC off-set with reference to Vzs.

A low frequency may be applied to the Vger and AGND
pins. This allows the use of the D/A converter as a
one-quadrant multiplier; see Chapter 15 and Fig.7.

The A/D converter may also be used as a one ortwo
quadrant analog divider. The analog input voltage i1s
divided by the reference voltage  Theresult is converted to
a binary code. In this application the user has to keep the
reference voltage stable during the conversion cyde.

2003 Jan 27

11

7.6 Oscillator

An on-chip osaillator generates the clock signal required
for the A/D conversion cycle and for refreshing the
auto-zerced buffer amplifier. When using this oscillator the
EXT pin has to be connected to V. Atthe OSC pin the
oscillator frequency is available.

If the EXT pin is connected to Vg the osdllator output
O30 is switched to a highimpedance state allowing the
user to feed an external clock signal to OSC.
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8-bit A/D and D/A converter PCF8591

8 CHARACTERISTICS OF THE I2C-BUS

The 12C-bus 1s for bidirectional, two-line communication between different ICs or modules. The two lines are a senal data
line {(SDA) and a serial dodk line {(SCL). Both lines must be connected to a positive supply via a pull-up resistor Data
transfer may be initiated only when the bus is not busy.

8.1 Bit transfer

One data bit is transferred dunng each dock pulse. The data on the SDA line must remain stable during the HIGH penod
of the clock pulse as changes in the data line at this ime will be interpreted as a control signal

DA / X i \

| |
data line | change |

|

|

| stable; | ofdata |

| data valid | allowed | MOCEST

Fig.12 Bit transfer.

8.2  Start and stop conditions

Both data and clock lines remain HIGH when the bus is not busy A HIGH-to-L OW transition of the data line, while the
dockis HIGH, is defined as the start condition (S} A LOW-to-HIGH transition of the data line while the clock is HIGH, is
defined as the stop condition {P).

r——™/ r——™"
- | - | -
SDA ! ! / \ ! / ! SDA
| | o | |
| | | |

8L | A / \ / | | 0L
5 P

L—— L——

START condition STOP condition -

Fig.13 Definition of START and STOP condition.
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8.3  System configuration

A device generating a message is a ‘transmitter’, a device receiving a message 1s the ‘receiver’. The device that controls
the message is the ‘master’ and the devices which are controlled by the master are the ‘slaves’.

DA
- | [ W [
MASTER SLAVE WASTER
TRANSNITTER / ReLhvE TRANSMTTER / TRAPSTER TRANSMTTER /
RECEIVER RECEIVER RECEIVER

MBAB0S

Fig 14 System configuration

84  Acknowledge

The number of data bytes transferred between the start and stop conditions from transmitter to receiver is not limited.
Each data byte of eight bits 1s followed by one acknowledge bit. The acknowledge bit is a HIGH level put on the bus by
the transmitter whereas the master also generates an extra acknowledge related clock pulse. A slave receiver which 1s
addressed must generate an acknowledge after the reception of each byte Also a master must generate an
acknowledge after the reception of each byte that has been clocked out of the slave transmitter. The device that
acknowledges has to pull down the SDA line during the acknowledge clock pulse, so that the SDA line is stable LOWY
dunng the HIGH period of the acknowledge related dlock pulse. A master receiver must signal an end of data to the
transmitter by not generating an acknowledge on the last byte that has been docked out of the slave. In this event the
transmitter must leave the data line HIGH to enable the master to generate a stop condition.

"]
DATA OUTPUT | | --
BY TRANSMITTER | X B
T
not acknowladge
|| tacknowledge
DATAOUTRUT T 1 --
BY RECEIVER Lo
| acknowledge s
SCLFROM
MASTER | | 1 2 - M\_
s
SLT,&F\AF clock pulse for
condition acknowledgement
MBCE0Z
Fig.15 Acknowledgement on the 12C-bus.
2003 Jan 27 13
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85  12C-bus protocol

Alter a start condition a valid hardware address has to be sentto a PCF8591 device. The readfwnte bit defines the
direction of the following single or multiple byte data transfer. For the format and the timing of the start condition (S}, the
stop condition (P) and the acknowledge bit (A) refer to the 12C-bus characteristics. In the write mode a data transfer is

terminated by sending either a stop condition or the start condition of the next data transfer.

Fig.16 Bus protocol for write mode, D/A conversion.

acknowledge acknowledge acknowledge
from PCFE531 from PCFE5%1 from PCFB591
| N
‘ g ‘ ADDRESS 0 ‘ A ‘ CONTROL BYTE ‘ A DATABYTE ‘ A Pis ‘
M=0ta M
data bytes
MELE3S

from PCFE531 from master

acknowledge acknowledge no acknowledge

'

T
‘ 3 ‘ ADDRESS 1 ‘ A ‘ DATABYTE ‘ A ‘ LAST DATA BYTE ‘
I

e

Mo=0te M
data bytes

Fig.17 Bus protocol for read mode, A/D conversion.

MBLES

2003 Jan 27 14

Documents constructeurs

DC33/53




Philips Semiconductors

PCF8591

Product specification

8-bit A/D and D/A converter

PCF8591

14 AC CHARACTERISTICS

All iming values are valid within the operating supply voltage and ambient temperature range and reference to V) and

Wiy with an input voltage swing of Vgs to Vop.

SYMBOL PARAMETER | mn. | Tve | max [ unir
I12C-bus timing (see Fig.20; nate 1)
faoL SCL clock frequency - - 100 kHz
tep tolerable spike width on bus - - 100 ns
tayr bus freetime 47 - - s
tsata START condition set-up ime 4.7 - - us
tHo:sTa START condition hold time 4.0 - - us
tow SCL LOW time 4.7 - - us
tHiGH SCL HIGH time 4.0 - - s
t SCL and S8DA nise time - - 1.0 us
tr SCL and SDAfall time - - 0.3 us
tsu AT data set-up ime 250 - - ns
tHD:DaT data hold time 0 - - ns
byp:oaT SCL LOW-to-data out valid - - 34 us
tau:sTo STOP condition set-up time 4.0 - - us
Note

1. A detailed description of the I2C-bus specification, with applications, is given in brochure “The EG-bus and how to
use it”. This brochure may be ordered using the code 9398 393 40011.

START BIT7 BITS BITO | ACKNOWLEDGE STOP
PROTOCOL CONDITION MSE (A8} LSB (A CONDITION
(3) (A7) (RAN) Ly
su:sTa tow  THiGH .
- - -~ e — 5 -
——
s0L /
K A
t ol q—tf
y
SDA
N | ‘
Ysupar  Yhoooat Yyoipar PP tsusto
Fig.20 12C-bus timing diagram; rise and fall times refer to V)| and V.
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F
F
EPCOS
Temperature Measurement B57045
Probe Assemblies K 45
Applications S
B Temperature compensation (chassis mounting) '. :3
B Temperature measurement (chassis mounting) ) z
B Temperature control (chassis mounting) "

Features

B Cost-eftective
B Good themal coupling through screw-type case (thread M3)
B Electically izolated aluminum case

Hig = 100 MO (V=100 ¥V de);, Vig= 2500V (test duration: 1 s)
B Tinned copper leads

= -
- p A I=
bl w

_®05

J THTEI07- 4

Dimensions in mm
Approx. weight 1 g

a3 L IR

Options
Closer resistance tolerance available on request

Delivery mode

Bulk
Climatic category (IEC 60088-1) LEL/25/56
Max. power at 25 °C Fag 450 mw
Resistance tolerance AR Ry 10 %
Rated temperature Ty 25 °G
Bvalue wlerance AB/B +3%
Dissipation factor (in air) Biy approx. 9 W/
Dissipation factor (on chassis) Sty approx. 20 VA
Thermal cooling time constant (in air) T, approx. 75 s
Themal coaling time constant (on chassis) T, approx. 15 )
Torque approx. 05 Mm
Hog Mo of BT Baspon Ordenng code
characteristic
[8) K
1k 1011 3730 BETO45K0102K000
22k 1013 3500 BL7045K 022 2K000
47k 4001 3950 BL7045K 0472000
58k 2903 4200 BET045K 068 2K000
10,0k 2904 4300 BET045K0103K000
33 k 1012 4300 B57045K 0333000
47 k 4003 4450 BETO45K 047 3KO00
68 k 2005 4500 BET045K 088 3KO00
100 k 2005 4500 B57045K 0104000
150 k 2005 4500 BETO45K 015 4K000

nLfoz
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Standardized R/T Characteristics

1 Introduction

1.4 Resistance value

The BT characteristics tabulated in the following have been standardized for the resistance value
at 25 *C. The actual resistance values of a particular NTC thermistor are obtained by multiplying the
ratio Hr/H.g (tabulated value) by the resistance walue at 25 °C (specified in the data sheets).

Resistance values at intermediate temperatures within the range of the subsequent temperature in-
terval can be calculated by means of the temperature coefficient .

o iz ingerted in the following equation:

oL

Fr = A exp[ﬁ (T +273,16)% (T+ 21?3,15 T 2?3,15) ] 2)
Ar Resistance value at temperature T
Hry Resistance value at the beginning of the relevant temperature interval
T, Temperature in °C at the beginning of the relevant temperature interval
T Temperature of interestin®C (T, = T < T, 4]
O Temperature coefficient at temperature T,
Exampie:
Given: Curve 1006

Hog =47 ki

g =44

Unknown:  RHesistance at 7 °C (A7)

a) Calculation of the resistance walue at the beginning of the relevant temperature interval
(T,=15°C);

Ar = Ay = 22739 47kQ = 10,6873 ki
X

b1 Substituting this value into equation (2) yields:

0.4
By = B oxp| —& . (5+278,15)2. L — 5)]
7= s exp[mo (5+273,15) [?+2?3,15 512731
_ , 44 2, (1 _1_5)]
R, = 10,6873 ki exp[mo 278,15 [280'15 78

A, = 10,6873 ki  exp[- 0,08737] = 10,6873 .0 9163

- 97932 kQ

]
g
[

0502
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Standardized RfT Characteristics

Number [ 2014 2101 2901 2903
TG | Bognoo = 4540 K Hogpoo = 4100 K Basigo = 3760 K Bbgig = 4200 K
RTJIHQE L (D/O!K) RTJ'rRQE L (U/D]J‘K) RTJ'[R25 = (DfoffK) RT!‘RgE L (D/OIIK)
-550 [14200 78 104 09 75 63,969 6,7 120,03 77
-500 | 98815 |76 72 101 72 46,179 6,4 B2 380 | 7.4
—450 | 66562 |73 50572 |7.0 33,738 6,2 57,248 | 7.2
— 400 46 400 71 35 898 57 24,927 8,0 40 285 7.0
—-350 32 708 69 25774 55 18,611 58 28627 6,7
- 300 23,302 6,7 18,707 5,3 14,033 L6 205077 6.6
-250 | 18770 |B5 13720 |81 10,679 5.4 14876 |64
—200 | 12186 |83 10,183 |59 81980 |53 10,880 | 6,1
—150 89370 |61 75908 |57 53123 |52 B,080B |59
-10,0 66125 |59 57351 |55 49014 |51 6,0612 |58
- 50 49342 |58 43657 |54 3,8210 4.9 45649 |56
0,0 37120 |56 33511 |52 30007 |47 3,4708 |54
50 28145 |55 25929 |51 23801 |46 26625 |52
10,0 21500 |53 20216 |49 19000 |45 2,0599 |51
15,0 16544 |52 15878 |48 15257 |43 16069 |49
20,0 12819 |50 12558 |46 12330 |43 12631 |48
25 0 10000 |49 10000 |45 1,0000 |44 1,0000 |48
300 078514 |48 030145 |44 081679 |40 0,79593 |45
350 062031 |47 064632 |42 067166 |3,9 063796 | 4,4
400 049304 145 052433 |44 0,58527 |38 051467 | 4,2
45 0 039447 |44 042781 140 046085 |38 041887 |41
500 031690 |43 035009 |3,9 0,38459 |3,7 0,34272 | 4.0
55 0 025616 |42 028949 |38 0,32184 |36 0,28081 | 3,9
80,0 020815 | 4,1 0,23998 |37 027088 |35 0,23141 | 3,8
65 0 017000 14,0 0,19992 |36 0,22907 |3,3 042211 |37
o0 013952 13,9 016733 |35 019468 |3,2 016027 |36
750 011505 |38 014070 |34 016607 |31 013421 |35
80 0 0095302 3,7 011882 |3,3 014221 |31 0,11288 | 3,4
850 0,079296[3,6 0,10077 |33 012218 |[3,0 0,095326| 3,3
90 0 0066263 3,5 0,085806| 3,2 0,10533 |29 0,080828| 3,2
95 0 0055601 3,5 0073354, 3,1 009123 |28 0,068916| 3,2
1000 0.046843[3,4 0,062947[3,0 0,079284 2,5 0,058989| 3,1
1050 0.039618| 3,3 0054214 3,0 0,069062 2,7 0,050701| 3,0
1100 0,033634[3 2 0,046858[ 2,9 0,060340 2,7 0,043735| 3,0
1150 0028658 3,2 0040638 2 B 0,052886 [ 2,6 0,037778 2,9
1200 00245053 1 00353612 8 0,046482 |25 0,032736| 28
1250 0.021026 3,0 0,030868[2,7 0,040985 [ 2,5 0,028513 2,7
1300 0,018101)3,0 - - 0,036233 |25 - -
1350 0015633 2,9 - - 0,032101 |24 - -
H 0502
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AD9200

ANALOG
DEVICES

Complete 10-Bit, 20 MSPS, 80 mW
CMOS A/D Converter

AD9200

FEATURES

CMOS 10-Bit, 20 MSPS Sampling AfD Converter
Pin-Compatible with AD376

Power Dissipation: 80 mW {3 V Supply)
Operation Between 2.7 V and 5.5 V Supply
Differential Nenlinearity: 0.5 LSB
Power-Down (Sleep) Mode

Three-State Outputs

QOut-of-Range Indicator

Built-In Clamp Function {DC Restore)
Adjustable On-Chip Voltage Reference

IF Undersampling to 135 MHz

PRODUCT DESCRIPTION

The AD9200 is a monolithic, single supply, 10-bit, 20 MSPS
analog-to-digital converter with an on-chip sample-and-hold
amplifier and voltage reference. The AD9200 uses a multistage
differential pipeline architecture at 20 M3FS data rates and
guarantees no missing codes over the full operating temperature
range.

The input of the AD9200 has been designed to ease the devel-
opment of both imaging and communications systems. The user
can select a variety of input ranges and offsets and can drive the
input either single-ended or differentially.

The sample-and-hold (SHA) amplifier is equally suited for both
multiplexed systems that switch full-scale voltage levels in sue-
cessive channels and sampling single-channel inputs at frequen-
cles up to and beyond the Nyquist rate. AC coupled input
signals can be shifted to a predetermined level, with an onboard
clamp cirenit (ADS200ARS, AD9200KST). The dynamic per-
formance is excellent,

The AD®200 has an onboard programmable reference. An
external reference can also be chosen to suit the de aceuracy and
temperature drift requirements of the application.

A single clock input is used to control all internal conversion
cycles. The digital output data is presented in straight binary
output format. &n out-of-range signal (OTR) indicates an over-
flow condition which can be used with the most significant bit
to determine low or high overflow.

The AD%200 can operate with supply range from 2.7 V to
5.5V, ideally suiting it for low powsr operation in high spsed
portable applications.

The AD9200 is specified over the industrial (—40°C 10 +85°C)
and commercial (0°C to +70°C) temperature ranges.

PRODUCT HIGHLIGHTS

Low Power

The AD9200 consumes 80 m™W on a 3 V supply (excluding the
reference power). In sleep mode, power is reduced to below
5mW.

Very Small Package
The ADP200 iz available in both a 28-lead SSOP and 48-lead
LQFF packages.

Pin Compatible with AD876
The ADVZ00 is pin compatible with the AD&7T6, allowing older
designs to migrate 1o lower supply voltages.

300 MHz On-Board Sample-and-Hold
The versatile SHA input can be configured for either single-
ended or differential inputs.

QOut-of-Range Indicator
The OTR output bit indicates when the input signal is beyond
the AD9200% input range.

Built-In Clamp Funection
Allows de restoration of video signals with AD9200ARS and
ADO200KST,

FUNCTIONAL BLOCK DIAGRAM
CLANP
CLAMP N CLK AVDD  DRVDD
STBY
MODE
AINQ
REFTS O HREE
REFES O STATE

CORRECTION LOGIC

VREF {
<

REFSENSE {)

w  AD9200

F
OUTPUT EUFFERS

Or
AVSES

REV.E

Information furnished by Analog Devices is believed to be accurate and
reliable. However, no responsibility is assumed by Analog Devices for its
use, nor for any infringeme nts of patents or other rights of third parties
which may result from its use. Mo license is granted by implication ar
otherwise under any patent or patent rights of Analog Devices.

One Technology Way, P.O. BEox9106, Norwood, MA 020628106, U.S A,
Tel: 781/329-4700 World Wide Web Site: http:/fwww.analog.com
Fax: 781/326-8703 Analog Devices, Inc., 1999
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AD9200-SPECIFICATIONS

AD9200

(AVDD = +3 V, DRVDD = +3 ¥, F5 = 20 MHz (50% Duty Cycle), MODE = AYDD, 2 ¥ Input
Span from 0.5V to 2.5V, External Reference, Ty to Ty unless otherwise noted)

Parameter Symbol [Min Typ Max Units Condition
RESOLUTION 10 Bits
CONVERSION RATE Fs 20 MHz
DC ACCURACY
Diifferental Nonlinearity DNL +0.5 1 L3E REFTS= 25V, REFES =05 WV
Integral Nonlinearity INL +0.75 +2 L3E
Cffset Error Bz 0.4 1.2 % FSR
(Gain Error Ers 1.4 35 % FSR
REFERENCE VOLTAGES
Top Reference Voltage REFTS |1 AVDD vV
EBottom Reference Voltage REFEBS |GND AVDD -1 | WV
Differential Reference Voltage 2 Vp-p
Reference Input Resistance! 10 k2 REFTS, REFES: MODE = AVDD
4.2 jv9) Between REFTF and REFBF. MODE = AVSS
ANALOG INPUT
Input Voltage Range AIN REFEBS REFTS v REFBS Min = GND: REFTS Max = AVDD
Inpur Capacitance Cm 1 pF Switched
Aperture Delay tap 4 ns
Aperture Uncertainty (Jitter) Tag 2 ps
Input Bandwidth (-3 dB) BW/
Full Power (0 dB) 300 MHz
D Leakage Current 23 TN Input = +F8
INTERNAL REFERENCE
Cuatpur Voltage (1 V Mode) VEEF 1 v REFSENSE = VREF
Cutput Voltage Tolerance (1 ¥V Mode) +10 25 my
Cutpur Voltage (2 V Mode) VEEF 2 v REFSENSE = GND
Load Regulation {1 V Mode) 0.5 2 mV 1 mA Load Current
POWER SUPPLY
Cperating Voltage AVDD |27 3 5.5 v
DRVDD| 2.7 3 5.9 v
Supply Current IAVDD /6 333 mA AVDDr =3V, MODE = AVSS
Power Consumption Pp 30 100 mw AVDD = DRVDD =3V, MODE = AVSS
Power-Down 4 mw STEY = AVDD, MODE and CLOCK =
AV3S
(Gain Error Power Supply Rejection PSRR 1 % FS
DYNAMIC PERFORMANCE (AIN = 0.5 dBFS)
Signal-to-Noise and THstortion SINAD
f=35% MHz 4.5 37 dB
f=10 MHz 54 dB
Effective Bits
f=358 MHz 2.1 Bits
f=10 MHz 8.8 Bits
Signal-to-Noise SNR
f=13.58 MHz ik} a7 dB
f=10 MHz 56 dB
Total Harmonic Distortion THD
f=35 MHz -5% ) dB
f=10 MHz —58 dB
Spurious Free Divnamic Range SFDR
f=35 MHz 51 —59 dB
f=10 MHz —51 dB
Two-Tone Intermodulation
Dstortion IMD 68 dB f=444% MHz and 4552 MHz
Differential Phase DP 0.1 Degree| NTSC 40 IRE Mod Ramp
Differential Gain DG 0.05 %
-2 REV. E
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PIN CONFIGURATIONS

28-Lead Shrink Small Qutline (SSOP)

avss [1]
DRvDD [Z]
w[3]
D1E
o2 5]
D3E
»[G
s[5
s[5
o @
o
[
OTR 53]

DRVSS []

48-Lead Plastic Thin Quad Flatpack (LQFP)

B

53] REFES

[24] REFBF

2] ne

[22] MODE

ADO200 ] ne

TOP VIEW

{Not to Scale) 2o] REFTF
2] REFTS

[F] cLAMPIN

[7] cLamp

[Z5] REFSENSE

ELS

PIN 1
IDENTIFIER

NG = NOCONNECT

[=]

THREE-STATE

PIN FUNCTION DESCRIPTIONS

Ssop LQFP
Pin No. Pin No. Name Description
1 44 AVSS Analog Ground
2 45 DRVDD Drigital Driver Supply
3 1 Do Bit 0, Least Significant Bit
4 2 1 Birl
5 3 D2 Bir 2
i 4 3 Bir 3
7 5 D4 Bit 4
& 8 D& Bit 5
& g Ds Bit &
10 10 D7 Bit 7
11 11 Ds Bit &
12 12 Do Bit 9, Most Significant Bit
13 15 OTR Out-of-Range Indicator
14 17 DRVSS Digital Ground
15 22 CLK Clock Input
15 23 THREE-STATE HI: High Impedance State. LO: Normal Cperation
17 24 STREY HI: Power-Down Mode, LO: Normal Operation
18 26 REFSENSE Reference Select
12 27 CLAMP HI: Enable Clamp Mode. LO: No Clamp
20 28 CLAMPFIN Clamp Reference Input
21 29 REFTS Top Reference
22 30 REFTE Top Reference Decoupling
23 3z MODE IMode Select
24 34 REFEF Bottom Reference Drecoupling
25 35 REFBS Borttom Reference
26 38 VREF Internal Reference Cutpur
27 3¢ AIN Analog Input
28 42 AVDD Analog Supply

REV.E
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AD9200

o APPLYING THE AD9200
-3 =i \ THEORY OF OPERATION
. | ‘ The ADVZ00 implements a pipelined mnultistage architecture to
= achieve high sample rate with low power. The AD2200 distrib-
4 9 utes the conversion over several smaller A/D subblocks, refining
5 2 N the conversion with progressively higher aceuracy as it passes
é N the results from stage to stage. As a consequence of the distrib-
< 15 1 uted conversion, the AD9200 requires a small fraction of the
2 . 1023 comparators used in a traditional flash type A/D. A
) . Py .
& sample-and-hold function within each of the stages permits the
2 first stage to Operate on a new input sample while the second,
-2 third and fourth stages operate on the three preceding samples.
-
10E+6 10 0E+6 100.0E+6 10E+9 OPERATIONAL MODES
FREQUENGY - Hz The AD9200 is designed to allow optimal performance in a
wide variety of imaging, communications and instrumentation
Figure 13. Full Power Bandwidth applications, including pin compatibility with the AD&76 A/D.
To realize this flexibility, internal switches on the AD®200 are
used to reconfigure the cirenit into different modes, These modss
5 are selected by appropriate pin strapping. There are three parts
a0 /| of the circuit affected by this modality: the voltage reference, the
- / reference buffer, and the analog input. The nature of the appli-
}/ cation will determine which meode is appropriate: the deserip-
v / REFES = 0.5 tions in the following sections, as well as the Table I shonld
5 REFTS=25Y assist in picking the desired mode.
< CLOCK = 20MHz
0
|
e, /
-10 7
—15 /
- //
-2
0 05 10 15 20 25 30
INPUT VOLTAGE — ¥
Figure 14. input Bias Current vs. Input Voltage
Table ], Mode Selection
Input Input MODE | REFSENSE
Modes Connect Span Pin Pin REF REFTS REFBS | Figure
TORBOTTOM | AIN 1V AVED | Short REFSENSE, REFTS and VREF Together AGND 18
AIN 2V AVDD | AGND | Short REFTS and VREF Together | AGND 19
CENTER SPAN | AIN 1V AVDD/2 | Short VREF and REFSENSE Together AVDD/Z | AVDD/Z |20
AIN AT AVDD/2 | AGND | No Connect AVDD/Z | AVDD/Z
Drifferential AN Is Input 1 1V ANVDIVZ | Short VREF and REFSENSE Together AVDIVZ | AVDDYVZ | 22
REFTS and
REFBS Are
Shorted Together
for Input 2 2V AVDD/2 | AGND No Connect AVDD/2 | AVDD/2
External Ref AIN 2% max | AVDD AVDD No Connect Span=REFTS 21, 22
- REFES (2 V max)
AGND Short to Shortto | 23
VREFTF | VREFEF
ADSTS AN 2V Floator | AVDD No Connect Short Short o |30
AVSS VREFTF | VREFEBF
_8- REV.E
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SUMMARY OF MODES

VOLTAGE REFERENCE

1 VMode the internal reference may be set to 1 V by connect-
ing REFSENSE and VREF together.

2 V Mode the internal reference my be set to 2 V by connecting
REFSENSE 1o analog ground

External Divider Mode the internal reference may be setto a
point between 1 Vand 2 V by adding external resistors. See
Figure L 6f.

External Reference Mode enables the user to apply an exter-
nal reference 1o REFTS, REFES and VREF pins. This mode
is attained by tying REFSENSE to VDD,

REFERENCE BUFFER

Center Span Mode midscale is set by shorting REFTS and
REFES together and applying the midscale voltage to that point
The MODE pin is set to AVDD/2. The analog input will swing
about that midscale point.

TopfBottom Mode sets the input range between rwo points.
The two points are between 1 V and 2 V apart. The Top/Bottom
Mode is enabled by tying the MODE pin to AVDD.

ANALOG INPUT

Differential Mode is attained by driving the AIN pin as one
differential input and shorting REFTS and REFBS together and
driving them as the second differential input, The MODE pin

is tied to AVDD/Z. Preferred mode for optimal distortion
performance.

Single-Ended is attained by driving the AIN pin while the
REFTS and REFBS pins are held at de points. The MODE pin is
tied to AVDD,

Single-EndediClamped (AC Coupled) the input may be
clamped to some de level by ac coupling the input. This is done
by tying the CLAMPIN to some de point and applying a pulse
to the CLAMP pin. MODE pin is tied to AVDD,

SPECIAL

AD&76 Mode enables users of the ADETS to drop the ADS200
into their socket. This mode is attained by floating or grounding
the MODE pin.

INPUT AND REFERENCE OVERVIEW

Figure 146, a simplified model of the AD®200, highlights the
relationship between the analog input, AIN, and the reference
voltages, REFTS, REFBS and VREF. Like the voltages applied
1o the resistor ladder in a flash A/ converter, REFTS and
REFES define the maximum and minimum inpurt voltages 1o
the AT

The input stage is normally configured for single-ended opera-
tion, but allows for differential operarion by shorting REFTS
and REFBS together to be used as the second input.

REV.E

AD9200

REFES ()

Figure 15. AD8200 Equivalent Functional Input Circuit
In single-ended operation, the input spans the range,
REFBS < AIN < REFTS

where REFBS can be connected to GND and REFTS con-
nected to VREF. If the user requires a different reference range,
REFBS and REFTS can be driven to any voltage within the
power supply rails, so long as the difference between the two is
between 1 Vand 2 V.

In differential opsration, REFTS and REFBS are shorted to-
gether, and the input span is set by VREF,

(REFIS - VREF/Z) =« AIN< (REFTS + VREF/Z)

where VREF is determined by the internal reference or brought
in externally by the user.

The best noise performance may be obtained by operating the
AD9200 with a 2 V input range. The best distortion perfor-
mance may be obtained by operating the AD9200 witha 1V
input range.

REFERENCE OPERATION

The ADS200 can be configured in a variety of reference topolo-
gies. The simplest configuration is to use the AD9200°s onboard
bandgap reference, which provides a pin-strappable option to
generate either a1l V or 2V outpurt, If the user desires a refer-
ence voltage other than those two, an external resistor divider
can be connected berween VREF, REFSENSE and analog
ground to generate a potential anywhere between 1 Vand 2 V.
Another alternative is to use an external reference for designs
requiring enhanced accuracy and/or drift performance. A
third alternative is to bring in top and bottom references,
bypassing VREF altogether.

Figures 16d, 16¢ and 146f illustrate the reference and input ar-
chitecture of the AD9200. In tailoring a desired arrangement,
the user can select an input configuration to match drive cireuir,
Then, moving to the reference modes at the bottom of the
figure, select a reference circuit 1o accommodarte the offser and
amplitude of a full-scale signal.

Table I outlines pin confizurations to march user requirements.
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AD3200

AD9200
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MIDSCALE AN J\

FS
" Z S , \ AD9200  |mope
-FS AN AD9200 WODE }3 ! SH. AVDDI2
{AVDD)
+FIS RANGE OBTAINED 01pF
FROM VREF PIN OR 0ARF 10k AREFTE
EXTERNAL REF AREFTF —- W 3 G 1
O |
REFTS
REFTS | > .
REFES ] REFBS an £ a2k0 1
O AD % | 42k0 L 10,.F 10K COREZ [ TOTAL
* CORE £ {TOTAL
—FiS RANGE OBTAINED INTERMAL | 10k L 0-tnf
FROM VREF PIN OR | 0ARF Vi %, i
EXTERNAL REF Wit .]: ,|q7 REFEF
REFEF MIDSCALE OFFSET

a. Top/Botiom Mode

* MAXIMUM MAGHITUDE OF ¥ IS DETERMINED
BY INTERNAL REFERENCE

VOLTAGE IS DERVED
FROM INTERNAL OR
EXTERNAL REF

h. Center Span Mode

MAXINUN MAGHNITUDE OF ¥
1S DETERMINED BY INTERNAL
REFERENCE AND TURNS RATIO

d. TV Raferance

AD9200 MODE

AVDDi2
REFTF 0-1pF

) ]

* i
AD § | a7ko 0'1"1:::::1IJPF

10k COREZ [ TOTAL

INTERNAL | 10102 3 0.ApF
REE :l:REFBF ”%

¢. Diffarential Mode

1

AD9200

a. 2 V Refarence

REFSENSE
Ro

AD9200 AVSS

INTERNAL 10K REF RESISTORS ARE
SWITCHED OPEN BY THE PRESENSE
OF Ry AND Rg.

f. Variable Refarence
{Batwaen TV and 2 V)

Torr L
01ApF = 10uF VREF

Qb
AT

AD9200

REFSENSE
AVDD

. Internal Referance Disable
{Power Reduction)

Figure 16.
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AD9200

AD9200

The actnal reference voltages used by the internal cirenitry of
the AD9200 appear on REFTF and REFEF. For proper opera-
tion, it is necessary to add a capacitor network to decouple these
pins. The REFTE and REFBF should be decoupled for all
internal and external configurations as shown in Figure 17,

REFTF
AD9200

Figura 17. Raference Decoupling Network

Note: REFTF = reference top, force
REFBF = reference bottom, force
REFTS = reference top, sense
REFBS = reference bottom, sense

INTERNAL REFERENCE OPERATION

Figures 18, 19 and 20 show example hockups of the ADS200
internal reference in its most common configurations. (Figares
18 and 1% illustrate top/bottom mode while Figure 20 illustrates
center span mode). Figure 28 shows how to connect the AD9200
for 1 V p-p differential operation. Shorting the VREF pin
dirgetly to the REFSENSE pin places the internal reference
amplifier, Al, in unity-gain mode and the resultant reference
output is 1 V. In Figure 18 REFBS is grounded to give an input
range from 0V to 1 V. These modes can be chosen when the
supply is either +3 Vor +5 V. The VREF pin must be bypassed to
AVSS (analog ground) with a 1.0 pF tantalum capacitor in
parallel with a low inductance, low ESR, 0.1 pF ceramic capacitor.

AD9200 | MODE
AVDD

——>
———
10K REFTF  0-1pF
% ]
A 1
REFTS | 1uml
REFES o
Y AN aD 3| azk0 [|PEL —=10uF
10k COREZ { TOTAL
01pF
F
£

§! ]
r 1
R T

I I 1
yﬂpF 30.1,&

Figura 18. Intarnal Refarence T V p-p Input Span
{Top/Bottom Moda)

REV.E

Figure 1@ shows the single-ended configuration for 2 V p-p
operation. REFSENSE is connected to GND, resulting ina 2 V
reference output.

ADY200 | mone
AVDD

REFTF  0-1pF
>

\ 1
REFTS
REFES 01
J 42k vl L 10pF
TOTAL
0ApF
Ly ]
) 1
REFEF l%
VREF

-[1.|]|.tFI|].1|.|F )_'
VOV

Figure 19. intornal Refarence, 2V p-p Input Span
{Top/Bottom Moda)

Figure 20 shows the single-ended configuration that gives the
good high frequency dynamic performance (SINAD, SFDR).
To optimize dynamic performanece, center the commen-mods
voltage of the analog input at approximately 1.5 V., Connect the
shorted REFTS and REFES inputs to a low impedaneces 1.5V
source. In this configuration, the MODE pin is driven to a volt-
age at midsupply (AVDDVZ),

Mazimum reference drive is 1 mA. An external buffer is re-
quired for heavier loads.

AD9200 | HODE
AVDDI2

10Kk REFTF lll1pF
.
>

WA

v T AN
W

o3

AD £ 42k0 |]'1"]:-::—1|]PF
CORE % { TOTAL

)
b

J:1J]|LF Inon
Y

Figure 20. Internal Refarance T V p-p Input Span,
{Cantar Span Mode)
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AD39200

DIFFERENTIAL INPUT OPERATION

The AD92200 will accept differential input signals. This function
may be used by shorting REFTS and REFBS and driving them
as one leg of the differential signal (the top leg is driven into
AIN). In the configuration below, the AD2200 is accepting a

1 V p-p signal. See Figure 29,

v . AINAD92UU
; ; 0.ApF
v REFTF £ F
REFTS

10pF L L
g g REF SENSE
AVDDVZ MODE

Figure 29. Differential Input

ADS876 MODE OF OPERATION

The ADYOZ200 may be dropped into the AD8T76 socket. This will
allow ADBT6 users to take advantage of the reduced power
consnmption realized when running the AD9200 on a 3.0V
analog supply.

Figure 30 shows the pin funetions of the AD&76 and AD9200.
The grounded REFSENSE pin and floating MODE pin effec-
tively put the AD9200 in the external reference mode. The
external reference input for the AD&76 will now be placed on
the reference pins of the AD9200,

The clamp controls will be grounded by the AD876 socket. The
AD9200 has a 3 clock eyele delay compared to a 3.5 cycle delay
of the AD&76.

LY
E S .. AN
v
REFTS
v REFTF
%mpr %I]JPF
v - + REFBF
g"""‘F EM“F REFBS
NC{) MODE
AYDD REFSENSE
CLAMP
CLAMPIN
OTR  VREF
6u.1pF
Figure 30. ADE75 Mode
CLOCK INPUT

The ADYZ200 clock input is buffered internally with an inverter
powered from the AVDD pin. This feature allows the AD9200
to accommodate either +5 ¥V or +3.3 WV CHMOS logic input sig-
nal swings with the input threshold for the CLK pin nominally
at AVDD/2,

REV. E

0ApF == 10pF
01pF
REFEF { |—‘5

The pipelined architecture of the AD%®200 operates on both
rising and falling edges of the input clock, To minimize duty
cycle variations the recommended logic family to drive the clock
input is high speed or advanced CMOS (HC/HCT, AC/ACT)
logic. CMOS logic provides both symmetrical voltage threshold
levels and sufficient rise and fall times to support 20 MSPS
operation. The ADS9200 is designed to support a conversion rate
of 20 MSPS; running the part at slightly faster clock rates may
be possible, although at reduced performance levels. Conversely,
some slight performance improvements might be realized by
clocking the AD9200 at slower clock rates,

51 52

ANALOG
INPUT

INPUT
CLOCK

DATA
ouTPUT

Figura 21. Timing Diagram

|<—25ns
X DATA1

The power dissipated by the output buffers is largely propor-
tional to the clock frequency; running at reduced clock rates
provides a reduction in power consumption.

DIGITAL INPUTS AND OUTPUTS

BEach of the AD2200 digital control inputs, THREE-STATE
and STBY are reference to analog ground. The clock is also
referenced to analog ground.

The format of the digital output is straight binary (see Figure
32). A low power mode feature is provided such that for STBY
= HIGH and the clock disabled, the static power of the AD9200
will drop below 5 mW,

OTR

—FS+1LSE +FS
-5 +F5-1LSE

Figure 22. Cuiput Data Format

THREE-
STATE

-FI tonz

T
HIGH -l
IMPEDANCE

Figure 23. Three-State Timing Diagram

DATA
{DD_DO)

-15-
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LT1358

I [ ’ \D LT1358/LT1359

TECHNOLOGY

FERTURES

25MHz Gain Bandwidth

600V/us Slew Rate

2.5mA Maximum Supply Gurrent per Amplifier
Unity-Gain Stable

C-Load™ Op Amp Drives All Capacitive Loads
8nVAHz Input Noise Voltage

600uV Maximum Input Offset Voltage

500nA Maximum Input Bias Gurrent

120nA Maximum Input Offset Current
20V/mV Minimum DC Gain, R =1k

115ns Settling Time to 0.1%, 10V Step
220ns Settling Time to 0.01%, 10V Step
+12.5V Minimum Qutput Swing into 5002
+3V Minimum Qutput Swing into 150Q
Specified at £2.5V, £5V, and +15V

APPLICATIONS

Wideband Amplifiers
Buffers

Active Filters

Data Acquisition Systems
Photodiode Amplifiers

Dual and Quad
25MHz, 600V/us Op Amps

DESCRIPTION

The LT1358/LT1359 are dual and quad low power high
speed operational amplifiers with outstanding AC and DC
performance. The amplifiers feature much lower supply
currentand higher slew rate than devices with comparable
bandwidth. The circuit topology is a voltage feedback
amplifier with matched high impedance inputs and the
slewing performance of a current feedback amplifier. The
high slew rate and single stage design provide excellent
settling characteristics which make the circuit an ideal
choice for data acquisition systems. Each output drives a
50002 load to +12 5V with £15V supplies and a 150€2 load
to +3V on +5V supplies. Theamplifiers are stable with any
capacitive load making them useful in buffer applications.

The LT1358/LT135%are members of a family of fast, high
performance amplifiers using this unique topology and
employing Linear Technology Corporation’s advanced
bipolar complementary processing. Fora single amplifier
version of the LT1358/LT1359 see the LT1357 data sheet.
For higher bandwidth devices with higher supply currents
see the LT1360 through LT1365 data sheets. For lower
supply current amplifiers see the LT1354 and LT1355/
LT1356 data sheets. Singles, duals, and quads of each

amplifier are available.

LT LTC and LT are registered tradernarks of Linear Technology Corporation
C-Load is atradermark of Linear Technology Corporation

TYPICAL APPLICATION

DAC I-to-¥ Converter

L

GpF

12 gk
DAC
INPUTS -

565A-TYPE 12 b
LTi358 four

+

v05+|05(5m)+%<usa

- 13581359 TR0

Ay =-1 Large-Signal Response

LYW
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LT1358

LT1358/LT1359
ABSOLUTE MAXIMUM RATINGS (note 1)
Total Supply Voltage (VY to V™) oo 36Y  Operating Temperature Range {Note 7} ...-40°C to 8§5°C
Differential Input Voltage Specified Temperature Range (Note 8) ... -40°C to 85°C
(Transient Only) (NOTe 2) ....oovvveieee e H10V  Maximum Junction Temperature {See Below)
INPUtVORAQE ..o g Plastic Package ... 150°C
Output Short-Circuit Duration (Note 3) ............ Indefinite  Storage Temperature Range ................ -65°C t0 150°C
Lead Temperature (Soldering, 10 sec)................. 300°C
PRCKAGE/ORDER INFORMATION
TOPVIEW ORDER PART TOPVIEW ORDER PART
ouT [1] ~ 7] v NUMBER ouT A [1] 5] NUMBER
-InA [2] [7] ouTa -INA (2] 7] outB
A EE—“ | ] e LT1358CN8 A E—DJ | %] -ine LT1358C58
- N B - +NB
" = " = S8 PART MARKING
N PACKAGE 58 PACKAGE
8-LEAD PDIP 8-LEAD PLASTIC 50
1358
Tane = 150°9C, 95 = 130P0HW Tantez = 190°C, 94 = 190°C W
TOP WIEW ORDER PART TOP VIEW ORDER PART
-4 2] 5] - LT1359CN o E‘y L@E o LT1359CS
+NA 2] 2] «IND A 31 [14] +IN D
v+ [4] 1] v~ v [4] ERE
+NE [5] T0] < N 12] 4N ¢
N B E [@j NG e [EH b 1] e
ouTB [7] (8] oUTC oure [1 1 oure
ne [ 7] ne
[ ACkAGE & PACKAGE
14-LEAD PDIF 16-LEAD PLASTIC 50
Tane = 180°C, 85 = 11020 Tante = 190°C, 84 = 150°C W
Consult factory for Industrial and Military grade parts.
GLECI'RICHL CHHBHCI'G ﬂlSTICS Ta=25°C, V¥em= 0V unless otherwise noted.
SYMBOL | PARAMETER CONDITIONS Vsuppiy MIN TYP  MAX UNITS
WVos Input Offset Voltage +15Y 0z 06 my
+5Y 02 08 i
+2 5Y 03 038 my
log Input Offzet Current +2 5Y to +15Y 40 120 nh
I Input Bias Current +2 5V to +15Y 120 500 nh
en Input Moise Yoltage f=10kHz +2 5V to +15Y 3 nvHz
in Input Moise Current f=10kHz +2 5Y to +15Y 03 pAAHz
R Input Resizstance Vo = H3Y +15Y 35 80 9]
Input Resistance Differential +15Y B 9!
Gy Input Capacitance +15Y 3 pF

2
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LT1358

ELGGR'CHL CH HBHCI'GRISTICS Ta=25°C, Yem = 0¥ unless otherwise noted.
SYMBOL | PARAMETER CONDITIONS Ysuppy MIN  TYP MAX UNITS
Input¥oltage Range * +15Y 120 134 i
+5Y 25 35 i
+2 5y 05 11 i
InputVoltage Range~ +15Y -132 -120 W
+5Y -33 -25 Y
+2 5 -09 -05% i
CMRR Common WMode Rejection Ratio Wepg =212V 15V 33 97 dB
Vg =22 5V +5Y 78 84 dB
Vg = +05Y +2 5V Bd 75 dB
PSRRA Power Supply Rejection Ratio W= 42 8Y to £15Y 92 106 dB
Aigr Large-Signal Yoltage Gain Vour =212V, R =1k 15V 20 65 Vimy
Voyr =210V, B = 50062 +15Y T 25 Wimi
Vour =225V, B =1k +5Y 20 45 Wimy
Wyt = +2 5Y, R = 5000 +5Y 7 25 Wi
Yoyt =+25Y, R = 15082 +5Y 15 B Wimy
Yoyt =1V, Ry = 50082 +2 5 7 30 Wimy
Vout Output Swing R = Tk, Vi = +40my +15Y 123 118 al
R = 5000, Viy = £40my +15Y 125 110 )
R = 50008, Viy = £40mY +5Y 35 40 k)
R = 18063, ¥y = £40mY +5Y 3.0 3.3 Y
R = 50063, ¥y = 240mYy +2 BY 13 17 a
louT Output Current Woyr=+12.5Y +15Y 25 30 mA
Yoyt =£3V +5Y 20 25 ma
lse Short-Circuit Current Vo= OV, Vi = £3V +15Y 30 42 mA
SR Slew Rate By ==2 [Note 4) +15Y 200 600 Wius
+5Y 150 220 Wius
Full Power Bandwidth 104 Peak, (Note 5) +15Y 96 lHz
3V Peak (Note 5) +5Y 1.7 Hz
GBW Gain Bandwidth f=200kHz, Ry =2k +15Y 18 25 MHz
+5Y 15 22 MHz
+2 BY 20 WMHz
tr f Rize Time, Fall Time By =1, 10%-90%, 0.1V +15Y 8 na
5V 9 ns
Overshoot By =101V +15Y 27 %
+5Y 7 %
Propagation Delay 50% Wiy o 80% Vo, 01V +15Y 9 ns
+5Y 1A ns
ts Settling Time 10V Step, 01%, Ay = -1 +15Y 115 na
10V Step, 0.01%, Ay = -1 +15Y 220 na
5Y Step, 0.1%, Ay =1 +5Y 110 ns
5Y Step, 0.01% Ay =1 +5Y 380 na
Differential Gain f=3538MHz, Ay =2, R =1k +15Y 01 %
+5Y 01 %
Differential Phaze f=358MHz, Ay =2, R =1k +15Y 050 Deg
+5Y 035 Deg
Ao Output Resistance Ay =1,1=100kHz £15Y 03 Q
Channel Separation Wour =210V, Ry = 50082 +15Y 100 113 dB
Ig Supply Current Each Amplitier +15Y 20 25 mé
Each Amplifier +5Y 15 24 mé

LY IR
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LT1358

LT1358/LT1359

GLGCI'BICHL CH HRHCI'GBISTICS The @ denotes the specifications which apply over the temperature range

-40°C < T <85°C, Vpm= 0V unless otherwise noted. (Note 8)

S$YMBOL | PARAMETER CONDITIONS YsuppLy MIN  TYP MAX UNITS
Aol Large-Signal Yoltage Gain Wour=H12¥, B =1k +15Y & 100 Wimy
YVour =10V, B = 50082 5V ® |25 Wiy

Vour=225Y, R =1k 5V & (100 Wiy

Vopr =225V, Ry = 3000 5V ® |25 Wimy

Vour =2 5V, R = 1508 +5Y ¢ |08 Wiy

Vour =1V, R = 50000 +2 5Y ® |25 Wiy

Vour Output Swing R =1k, ¥y = 40mV +15V ® [130 £/
R = 50083, Wiy = £40my 5V # (120 H

R = 50083, Wiy = £40my +5Y * |34 H

R = 15083, Viy = £40mV 5V * |28 Y

R = 50083, Viy = £40mV 2.5 * |12 Y

lout Output Current Woyr=+12V +15V ® [240 mA
Voyr=+2 6 +5Y ® (173 mA

e Short-Circuit Current Wour= OV, Vg = £3V +15Y * | 24 mA
SR Slew Rate Fiy==2, (Note 4) +15Y & | 180 Wis
5V ® (100 Wiks

GEW Fain Bandwidth f=200kHz, R =2k 5V ® | 14 MHz
+5Y * | 11 MHz

Channel Separation Vour =10V, R = 5000 +15V ® |9 dB

g Supply Current Each Amplitier +15Y [ ] 3.0 mé
Each Amplifier +5Y [ ] 29 mé

Note 1: Absolute Maximum Ratings are those values beyond which the lite
of a device may be impaired
Note 2 Differential inputz of £10% are appropriate for transient operation
only, such as during slewing. Large, sustained differential inputs will cause
excessive power dizsipation and may damage the part. See Input
Conaiderations in the Applications Information section of this data sheet
for more details
Note 3. A heat sink may be required to keep the junction temperature
below absolute maximurm when the output is shorted indefinitely.

Note 4 Slew rate is measured between £10V on the output with £8Y input
for 15V supplies and £1Y on the output with 1. 75V input for £5Y

supplies.

Note 5: Full power bandwidth is calculated from the slew rate
measurement: FPBW = (SR)/2x\Vp

Note 6: This parameter is not 100% tested.
Note 7. The LT1358C/LT1359C are guaranteed functional over the
operating temperature range of -4 0°C 1o 85°C.
Note & The LT1358C/LT1355C are guaranteed to mest apecified
performance from 0°C to 70°C. The LT1358C/LT13539C are designed,
characterzed and expected fo meat specified performance from —40°C to
85°C, but are not tesfed or 04 zampled at these temperatures. For
guaranteed [-grade parts, consult the factory.

TYPICAL PERFORMANCE CHARACTERISTICS

Input Common Maode Range vs

Supply Current vs Supply Voltage

and Temperature
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LT1358

TYPICAL PERFORMANCE CHARACTERISTICS

Input Bias Current vs

Temperature
450 —
Ve =+18Y
h 5 _
400 \ =||B+”E |7
— 350 B ? |
=T
£ 300 \\
& 250 \\
% 20 .
= AN
= 150 AN
(=
= o0 o,
\\
a0 e
0 e S
—-50  -25 0 25 80 75 100 129
TEMPERATURE (°C)
135 13296
Open-Loop Gain ¥s Temperature
1 T T
Vg = £15Y
100 | R =1k
W =212V
o ® //
= /
% 93 /
o 47 W
[
S 4
o A
B X
45 /'
o4 ,/
93
—50 2% 0 25 a0 78100 129
TEMPERATURE {=C})
13535 G0T
Output Short-Circuit Current vs
Temperature
65 —
= We =451
E 60
AN
=
g 5} \&Y
=
245 &Y SINK
()
£ 40 %
z - SOURCE %\
il
= N
E a0 <]
= \
25
-50  -25 0 25 80 75 100 129
TEMPERATURE (°C)
1EERIEAE10

100

INPUT WOLTAGE HOISE {nvAHz)

OUTPUT VOLTAGE SWING (V)

OUTPUT SWING (V)

=

W

-1

-2

-3

Input Noise Spectral Density

, 10
g =218 —
Ty =25°C |
Ay =101 —
Rg =100k —|
En
. 1
——
in
0.1
0 100 1k 10k 100k
FREQUENCY (Hz)
13S0 S
Output Voltage Swing vs
Supply Yoltage
.
' |
T = 26°C Aotk
e
R = 5000 ——
: HL=500Q/
2 /~
—
1 =1k
B} |
0 5 10 15 20
SUPPLY WOLTAGE (+V)
13150 G0
Settling Time vs Oufput Step
(Noninverting)
’ [ Vg - 15V
8 lomy 5=15V |
Byp =1
AT
4 4 s Tmy
A A
0
N
tomv [\ ]
50 100 150 200 240
SETTLING TIME (ns)
135E1EEeE N

(ZHYA) IZION LNIHHND LNdM

=
=

o
=

]

70

OPEN-LOOP GAIN (dB)

g0

V-0
=10
-15
=210
-25§

25
20

1.5
1.0
YT+0.5

OUTPUT VOLTAGE SWING (V)

—50-40 =30 -20 10 0

= ro B o oo =

OUTPUT SWING (V)
ToLL L

Open-Loop Gain vs
Resistive Load

T TTTTT L]
Ty = 26°C Vg =i15‘;f T
H— Vg =£5 1]
¥,
10 100 1k 10k
LOAD RESISTANCE (<)
1310 606
Output Voltage Swing vs
Load Current
T T T T
| Vg =Y ;\;&C
Wy =100my
—4000\\_‘
o,
1] \\.,
259C
| 25 |
\ \Q
\\\ 850
—40°¢
o

10020 30 40 80
OUTPUT CURRENT (mA)

1SRRI

Settling Time vs Qutput Step
(Inverting)

10my

N 10my
\
‘ AN

100 150 200
SETTLING TIME {ns}

50 250

TR 1R G1Z

S

LYW

‘ Documents constructeurs

DC50/53 |




LT1358

LT1358/LT1359

TYPICAL PERFORMANCE CHARACTERISTICS

Frequency Response vs Gain Bandwidth and Phase
Output Impedance vs Frequency Capacitive Load Margin vs Supply Vollage
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L T1358/LT1359

LT1358

TYPICAL PERFORMANCE CHARACTERISTICS
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LT1358

LT1358/LT1359

TYPICAL PERFORMANCE CHARACTERISTICS
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APPLICATIONS INFORMATION

Layout and Passive Components

The LT1358/LT1359 amplifiers are easy to use and toler-
antof less than ideal layouts. For maximum performance
(for example, fast 0.01% settling) use a ground plane,
short lead lengths, and RF-quality bypass capacitors
(0.01pF to 0. 1uF). For high drive current applications use
low ESR bypass capacitors (1pF to 10uF tantalum).

The parallel combination of the feedback resistorand gain
setting resistor on the inverting input combine with the
input capacitance to form a pole which can cause peaking
or oscillations. If feedback resistors greater than Skare
used, a parallel capacitor of value

Cr>RexCy /R

should be used to cancel the input pole and optimize
dynamic performance. For unity-gain applications where

alargefeedback resistoris used, Cr should be greaterthan
or equal to Cyy.

Capacitive Loading

The LT1358/LT1359 are stable with any capacitive load.
Asthe capacitive load increases, both the bandwidth and
phase margin decrease so there will be peaking in the
frequency domain and in the transient response. Coaxial
cable can be driven directly, but for best pulse fidelity a
resistor of value equal to the characteristic impedance of
the cable {i.e., 75€2) should be placed in series with the
output. The othar end of the cable should ba terminated
with the same value resistor to ground.

Input Considerations

Each of the LT1358/LT1359 inputs is the basa of an NPN
anda PNP transistor whose base currents ara of opposite
polarity and provide first-order hias current cancellation.
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