ANALOG DEVICES FRX-ON-DEMAND HOTLINE - Page &

ANALOG High-Speed Voltage
DEVICES Follower/Buffer

BUF-03

FEATURES in an open-loop circuit employing source followers and
emitter followers, the BUF-03 utilizes a quasi-quad FET input

: vw%?e'gzgdﬁf:mnflf . 220\0’:;:’1: structure to optimize both speed and D.C. input character-
e 70mA Peak jstics. On-chip zener-zap trimrnir;g is used to achieve Iolw
o Easily Drives Large Capacitive Loads Without Oscillation offset voltage yvhile‘ careful biasing throughout resulls in
o High input Resistance ...................... 5% 100 excellent gain linearity over the full input voltage range.
s LowOutputResistance ........................... 20 Applications for which the BUF-03 is well-suited include
® Very Low Bias Current (Warmed-Up) ...... 400pA Max high-speed line drivers, isolation amplifiers for driving
o LowOffsetVoltage ..............cvvnvnnnnns 6mV Max reactive loads, and high-speed sample-hold circuits.
e UnityGain ................. B e — 0.987V/V
¢ Excellent GainLinearity ....................... 0.015%

Ilablﬂ in Die Form PIN CONNECTIONS
OR ATiom i

PACK OPERATING HULL ‘
ERATURE
Y 8 QUTPUT TO-98 (J-Suttix)
INPUT 3 ~ S NULL

UFDSA &
EJ
15 B8J’ MIL
15 74% —

ol
*  Fordovices prwasud in total compliance to MIL-STD-883 W
number. Consult lactory for 883 data sheel.
t  Burm-inis available on commercial and industria temperature ranga parts in TIONAL OFF ING CIRCUIT

CerDIP, plastc DIP, and TO-can packages. Q

GENERAL DESCRIPTION

The BUF-03 is the first very high-speed monolithic voltage :
follower. Featuring performance previously unobtainableina 4. .

monolithic unit, it offers a combination of both exceptional =
speed and excellentinput/output specifications. Implemented

SIMPLIFIED SCHEMATIC

_— O v+
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BUF-03

ABSOLUTE MAXIMUM RATINGS

Supply VONAQS oo iiraniisnssnsna *18Y
internal Power Dissipation (Pg!

In Still Air Without Heat Sink (Note 1) ........... 1.00W
Input Voltage (Note 2) ............................ +18v
Continuous Output Current (Note 3) ............... 70mA
Peak Output Current {NOt@ 3} .......cccviviavinun 100mA
Short Circuit Protection (Note 3] ...... Indetinite (Note 4)
Maximum Junction Temperature (Tj) ............... 175°C
Storage Temperature Range ............ -65°C to +175°C
Operating Temperature Range {Note 5)

................................. ... -55°C to +125°C
Lead Temperature (Soldering, 60sec) ............. 300°C

Dice Junction Temperature (T} ......... -65°C to +175°C
Thermal Resistance 6 a (Note 1) ................ 150°C/W
Thermal Resistance f g (Note 11 ................. 18°C/W
NOTES:

. Based on MIL-STD-38510 published thermal resistance specification for 8
lead can-case outline C.

. When V= 18V, the maximum input voltage is equal to the supply voitage.

The maximum Py or T;are not to be exceeded.

. At BOmA,

. When operating at T, > +25°C, heat sinking is required 10 insure Tjyax =
+175°C specification is not exceeded using the equation Tjuax=Ta+ (Pyx
Bleymax T fsal where 8g, = sink to ambient thermal resistance. PMI
recommends using either the Thermalloy 2227 or 1101 or equivalent when
operaling up to T, = +125°C.

(L A\

ELECTRICAL CHARACTERISTICS at Vg = 15V, Rg = 00, T4 = T;= 25°C, unless otherwise noted. {Note 1)

BUF-03A/E BUF-03B/F

R sYMBOL CONDITIONS MIN  TYP  MAX MIN  TYP  MAX UNITS

AC M‘nonq\
Slwﬂau) ) / /\\T LA, O = Boe 220 250 - |0 250 = Vius
Power Bapbiwfoth '\—/ yBw Do B2 2k0) - ) - - ] - MHz

L}

: dVin==2Vpp /\\ = 63 = - 50 = MHz
seingTme | L/ }s \Ik\&ﬂﬂ)/s!ﬁ N\ /7% - - w0 - ns
o e 1 i uF

Capacitive Load Capabilv

——

Propagation Delay

Rise Time t

{Reduced Accuracy!

NOTES:

1. Electrical parameters are pulse tested on automated tes! equipment. Tolal
testtime at each temperaturs is limited 1o less than one second maximum
to keep T approximately egual 1o Ty

2. Pur:mol.m specified with Rg < 20k0l are tested at Rg=00. Limits in test
program are adjusted to take into account worst case voltage offset

Wide Band Input Noise Voltage Vi, ocosomiz —— [ w0 T~ w0 [ ",.VIM%
Input Noise Voltage Dansity (TS f=10kHz - % 7l / - 60 / 7[ nv/ V/H—q}
DC SPECIFICATIONS — [/ / ',%
Input Oftset Voltage Vos Rg < 20k1 (Note 2) o 2 & i 4 / /15 / fn\.-'
Input Bias Current Ig - 150 400 - 160 N?OO I
Input Resistance Run —~ 5x10" - — ax1o" = %
Ry = 10k0) 0.9960 0.9975 = 0.8540 0.9970 =
Voltage Gain (V= 2 10V) Avo R 2 2kN 0.9245 0.9960 - 0.993¢ 0.9950 = v
AL 2 kN 09925 0.9845 - 0.8905 0.9930
Nonlnearlty (Note 2 " WD, = A nus - o
Vi = 410V, OV, - 10V
Maximum Output Error OUT ger0r Rg =010 20k02 {Note 2; e 40 60 - 50 85 my
Ry Z 2k{lin all combinations
Fower Supply Rejection Ratio PSRAR Vg = TBV 10 T 18V - 0.10 a7 - 015 1.42 my/y
Supply Current lgy No Load - 19 25 - 9 25 mA
Peak Load Current Lk, - ] - - 70 - mA
Oulpul Resistance Rgo = 2 ool = 2 o i
Otlset Voltage Nulling Range AVgg Apz kN - T80 - - +80 - mv
gt Yoitage Rangs IVR — #us - — 115 - v

induced by Rg = 20k{l. i.e.. g max X 20kf].

3. Nonlineanty is compuled using linear regression technigues with data
from five points (e.g., —10V. -8V, OV, + 5V, + 10V for + 10V tuli-scale linearity;
=7V, -3.5Y, OV, +3.5V, and + 7V for 27V full-scale linearity).



ANALOG DEVICES FAX-ON-DEMAND HOTLINE - Page Y

ELECTRICAL CHARACTERISTICS at Vg =15V, -55°C < T < +125°C, Ta = T}, unless otherwise noted. (Note 1)

'BUF-03 1

BUF-03A BUF-03B
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN Y TYP MAX UNITS
Slew Rate SR R 2 2ki), C| = 50pF — 2 - 220 - Vius
Input Offset Voltage Vaos Rg<2kn = § 20 = 10 35 my
A\:::t:eg:';i:t . TCVops Rg = 2kil, (Nole 2) - 50 100 -— 90 170 rV/OC
Inpgg_alas Current s Ta=+125°C — 25 15 — 30 90 nA
Voltage Gain Avo Ry 2 2ki), V=110V 0.8820 0.9965 ~ 0.9902 0.9942 - v
Gain Drift with Temperature * — 5 - - 8 - ppm/"C
Power Supply Rejection Ratio PSRR Vg= 27V to 15V — 0.15 1.26 - 0.20 2.24 mv/v
Supply Current gy Ty=+125°C - 18 24 - 18 24 m: -

ELECTRICAL CHARACTERISTICS at Vg =+15V,0°C S TA < +70°C, Ta = - Tj. uniess otherwise noted.

BUF-03E BUF-03F
TER [T~ sYMBOL CONDITIONS MIN  TYP  MAX MIN  TYP  MAX UNITS

SJawlhat} //\\ Riz2k B . - - 240 o Vips
Inpu/oisf_l}uing\_J VD{f\}}??kﬂ CL-EDpF - 4 14 - 7 28 my

: A gl ftast TC - ) 80 - B0 150 WG
age D iﬂ - ~

Input Bili‘@“@\-// rn \ \ / 15 5 - 18 8 nA
Voltage Gain (Vi = £ 10V; \M a} > m{ [ | popss osess [ ——OSAlE 0.9946 - ViV
Gain Drift with Temperature ~— \ / / / / 5 / ~/ = 8 < ppmSC

Power Supply Hs}xl:onﬂalio__P3§R v5=:?w / / / 0.12 [ ,'1\\— u_w/ /ﬁuJ [T
Supply Current Isy Ta=+70°C L\ 19 / /zs o~ 1{/ 25 //N

No'rzs I/

In ordertc operate the device at an ambient temperature of +125°C, more
extansive heat sinking must be used to ensure that tha chip temperature
never exceeds the absolute maximum of + 175° C. The chip temperature of
+165°C is achieved by reducing the case-to-ambient thermal resistance
to 30°C/W je.g.. Thermalloy 2227).

2. Guarantead by design.
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BUF-03

DICE CHARACTERISTICS
1 7 .
1. NULL
| 3. INPUT
4. NEGATIVE SUPPLY
Sl (T il e s ]l = 5. NULL
6. OUTPUT
1!'[!.[!11[!] § 7. POSITIVE SUPPLY

’ 5
PMI 30- g

DIE SIZE 0.071 % 0.048 inch, 3479 sq. mils
{1.80 X 1.24 mm, 2.23 8q. mm)

—
WAFER )E / £1 )@N\unless otherwise noted.

BUF-03N BUF-03G
uacn. mons ,\, LIMIT _ it

UNITS
Input Otfset wiu os (| Hs _______ \ \ 6 15 mv MAX
Yoltage Gain Avo \Wdl v 4 'ID\«' : VAV MIN
Power Supply Rejection Ratio PSRR \v,,-——ﬂ_év o+ a ET; VIV MAX
Supply Current lse No Load __ -/ 25 [ [din
NOTE:
Electrical tests are performed at water probe to the limits shown. Due to variations in assemb ofis angd ngrmal yicld loss, yield aftef pgckaging is fiot
guaranteed for standard product dice. Consult factory to negotiate spacifications basad on dice lot quatiticati le lo1 assemb d testing.
TYPICAL ELECTRICAL CHARACTERISTICS at Vg = +15V, T; = 25°C, unless otherwise noted.

BUF-03N BUF-03G

PARAMETER SYMBOL CONDITIONS TYPICAL TYPICAL UNITS
Siew Rate SR A 2 2k}, C| = 50pF 220 180 Vius
Peak Load Current ILIPK} 70 70 mA
I;plut Si-u.{:‘.umnt g 40 80 _—D‘A_
Input Resistance Ry §x10" gx 10" n
Output Resistance Ro 2 2 0
Otteet Voltage Nulling Range AVigs Rp= 1k +80 +80 my
Irﬁiwm] IVR 115 +11.5 v
Power Bandwidth PBW ViN= 10V, Ry 2 2k0) ] 8 MHz
Bandwidth BW AV S W, 63 55 MHz
Settiing Time ' tg To 0.1%, £ 10V step ! 20 100 ns
Capacitive Loag Capnmty CLoan No omiilatlonn 1 1 uF
Proplgllim D‘lﬂ}‘ i _.td o Shp anul . o ? _IFIB
i s . .\\J.N=I'.'.S\" — e e — i
Wids Band Input Noise Voltage  V,, DC 1o 50MHz as0 400 #VYaus
Input Noise Vioitage Density e = 10kHz 50 80 aV/Hz
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‘I_/‘ 00 T
N\ \/// / ] ] SINK J
12 NN\ 0 : v ” sTifL fin b
{ K I~ i
\ \ APC/W CASE TO L ~_7 |5 3 I / b &4
: MR ommna 4 \ ANBISAT WRAT i “© - e g | ,_/\
5 \ \m - T Cw = i SAFE QPERATING A = HELW ~—
Eos N z AREA (OC) & 7 h
H N \ 5 E R * /] ap = e
§ 08 3 L 9 v 7 g‘\
NN o Vg = 416V 4 !
' 3 M| Tg = 25°C ——] @
&°C/W CASE TO \ H A \3
5"" AMBIENT HEAT SINK 5 A = 90°C/W / sk sorcam )
AlA = IPCW A 40 i ; a1 > H
NO HEAT SINK @ i
02 iN STILL AIR // 2 / |
QA = 145°CIW - 7 :
] 1 l ’ -80 0.01 i
¢ 2% 5 75 100 126 150 1% 20 -6 -18 -5 [ 5 w5 5 2 4 & W06 18
AMBIENT TEMPERATURE (°C) DUTPUT VOLTAGE (VOLTS) AMBIENT TEMPERATURE ("C)
INPUT BIAS CURRENT SLEW RATE GAIN ERROR
vs INPUT YOLTAGE vs TEMPERATURE vs TEMPERATURE
200 3w — i -
U:Aﬂur!n Jr i Vg = 16V .70 I . !
Ta = 2C ] B34 = SEPCA -0.80 R = W
180 [ vg = 316V 0 -y } = - L= T
- BUA = BO°C/W - i ] — !
: g F L T
e L 1 """\ 5 AL = 260
4 3 i # B "1
H /./ i 3 NEGATIVE | NG z 0.40 = = <amm
£ 40 E aen - POSITIVE _J 2 |t
3 — a ~ 4
2 & g ™~ \ z W RL = 10k
Eimo % =0 ~—h H
4 N\ \ Rass Vs- iV ]
- 210 4 b, Vig=L110V ]
w : N -0.1 or = 90" Crw—]
N [ TR
20 190 | i ° L1 P10
e o e 2 G 10 50 - 0 25 S 75 100 126 50 26 0 2 B0 75 00 12
INPUT VOLTAGE [VOLTS] TEMPERATURE PC) . TEMPERATURE [°C}
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BUF-03

TYPICAL PERFORMANCE CHARACTERISTICS

NONLINEARITY vs GAIN ERROR vs GAIN ERROR vs
FULL-SCALE YOLTAGE INPUT VOLTAGE INPUT YOLTAGE
X T T T T T 50 T 300 T T T T T
nu,n-zrc AL = 8000 ._Ers-lnsui ok Sl 1 h"'mu/‘
Vs = 116V 7 Ta=%c ! 56 A
0.04 / e - ‘ Ry = 20 s ] r/
= 3 | Ry = 5061 / N
2 e 5 ‘ A 3 ; T
t 003 AL = lhﬂ; 3 10 g : /}/
g £ Ry - 10k ul !
g 2 ; [} L — FIL ] s - - Ay, - 50001
x (1] d ' £ -1 - E " = /’/ 74
g AT [ a-mn g A 2 -0 | / i
4P 3 P/ FR Vs { -
an __—____...-l-—"' -2 / _z00 | PL = 20000 [ [TA 'l 25 C ]
AL = W T [ 1 = T
.00 i L 1 —80 —300 ]
% P ey - " e -0 -8 2 0 2 ] 10 -0 -8 2 0 2z [ 10
FULL-SCALE (YOLTSI INPUT VOLTAGE (VOLTS) INPUT VOLTAGE (WOLTS)
P SUPPLY CURRENT OUTPUT SHORT-CIRCUIT
sSUPpPLY GE s ATURE
N ' TR . lC:JRIR]ENTvt TIME T
RISS) TINT
N —1Ta = BC - Q A - s0rcrw ;iﬂt-::fcm
gtn En J // / ~ C:\\\
b '--h- \. A |
éll ‘Em \\_// / h.‘j _-'_:i -'\:EE“W'\
4 - = H10V
3 g 2 L o /
£ / 3 " \\\7 Ti‘ : l‘ (&
8 : H — SEERAN —
. . ~ T ( 4 i
L1 (SHORT CIRC GROUND)
EENENENUAS
1% 15 50 | [ 11 I~
# 9 2 18 218 121 124 % -z 0 =& 7% 100 125 0 20 4 60 80 100 12
SUPPLY VOLTAGE £VOLTS TEMPERATURE {*C) TIME FROM SHORT [SEC)
SLEW RATE vs
SUPPLY YOLTAGE SLEW RATE
o T
Ta=®C
%0 /‘f'/‘
2 200 Wa
w mise L
: | A
§ = EALL
100
50
15 t7 3 ] F2d 13 15

SUPPLY VOLTAGE IVOLTS)
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BUF-03
APPLICATIONS INFORMATION HIGH-SPEED 8-BIT A/D BUFFER
OPERATING THE BUF-03 AT REDUCED i : %
POWER SUPPLIES nell—
In most video applications the signal levels are significantly | .
lower than the 20V peak-to-peak capability of the BUF-03. 4
This suggests operating the BUF-03 at reduced power B
supplies; for example, at 6V supplies £2V signals can be NLINY Q__J
handled. The obvious advantage of reduced supplies is the ) LI
accompanying decrease in power dissipation: from a typical o (.
540mW (=30VX 18mA) to 195mW (= 12V X 16.2mA) at £ 8V. At TDC- 1014
lower supply voltages heat sinking is no longer necessary. f,m "L:_I_.,
However, as shown on the slew rate vs supply voltage curve, < *j (¥} C
slew rate does degrade at lower supplies. This occurs 0.1:F o2& — !
because of higher internal node capacitances at lower 14} o pafl |
voltages and because of the slightly decreased operating 05 L
% 1
v -'I;‘U CL&K [.Sl MSB
DATA
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