228/Voltage/Current Source

Programmable

* 100 watt sink or source
* < lms transient recovery
* External modulaton

& Built-in monitors

The Model 228 is a precision program-
mable source with the capacity to sink
or source up 10 100 watts. Its six ranges
accurately regulate a constant voltage or
& constant current as determined by the
load. And because it is two programma-
ble spurces in one {with built-in moni-
tors), you get the flexibility for a broader
range of test setups, without having to
buy separate sources.

4-Quadrant Operation. The 228 is capa-
ble of bipolar source or sink up to a full
100 watts without derating in the sink
quadrants, permitting it to act as a vol-
tage or current supply or as an active
toad. Operating status is continuously
shown on front panel LEDs,

The 228's modulation input allows
voltage programming. Dc to 600Hz in-
puts can be used to vary the output
within the full scale range of the source,
simulate variable load conditions in
sink, provide a power boost, or test
power supply rejection.

Fast Response. Load transient recovery
time iz less than 1ms, withoui trouble-
some overshoot or oscillation.

Voltage and Current Monitor. The
actual output voltage and current are
continuously monitored and displayed
on the front panel. These values can also

te read back over the IEEE-488 bus,
eliminating the need for separate meas-

urement instruments
situations.

Switch-selectable remote sensing
assures the full rated voltage accuracy at
the device under test, even when deliv-
ering high currents. And our unique
safety disconnect design eliminates
dangerous external terminal blocks and
barrier strips.

Fully Programmable. The JEEE-488 in-
terface is standard with the 228, and all
frant panel controls and capabilities are
available over the bus. TRIGGER IN' OUT
enables synchronization with other com-
ponents in your test setup, and the pro-
grammable dwell time allows settling
before TRIGGER OUT is issued.

in many

The 228 checks its own operation and
provides diagnastic error messages. An
SRQ can be programmed to alert the
gystem of many operating conditions.
All output parameters can be pre-pro-
grammed in the internal 100-point
memory, allowing you to step through
repetitive test sequences with minjmal
bus activity. The battery maintained
memory can retain programmed data
through power down, brownout, or
even a month or more in storage.

The 228 joins the popular 220, 224,
and 230 Sources in the growing Keith-
ley line of compatible, modular pro-
grammable instruments. Easy operation
and simple, consistent command syntax
assure you of fast, reliable test sctups—
every time.



Voltage/Current Source/228

AS A CONSTANT VOLTAGE SOURCE

Pfogrammable

OUTPUT mMPLLﬁNEE (VSDI.IKE ar 51,“” -
ACCURACY= (1 Year) ACCURACY {1 Year)
RANGE MAXIMUM REBOLUTION 18=-28°C MAXIMUM RESOLUTION 167-28°C

o0 v 1010w 100 mv +01% + 01 V) £1010 4 1maA =00.1% + 4 mA)
FO.1010 A UK pA (0.1% 1 400 pA)

nmy 1 1LY 10 ¥ 0% 4 L mY) P10 A 10 mA 1 EU.E?"U 40 :m.ﬁg

£1.010 A 1 mA £(0.1% + 4 mA

+0.1010 A 0 pA (018 + 400 A}

1¥ +1.010Y 1mV £(0.1% + 1.0 mV¥) +10.10 A 10 mA +{0.5% + P mA)
Y1010 A 1 mA EUI% - 4mA}

*Abave 0.4% of range, +0.1410 A | (LN R 1%+ 400 pA)

TEMIERATURE COEFFICIENT (0°-18°C & 1R*-50°C):
+{0.1 % apphicable agcuracy specification)C.

N{ITSE: RANGE 0.1-300 1Lz 0.1-300 kH2 0. 1-10 MHz
00 ¥ 5.0 mV p-p 15 mY p-p 25 mV¥ p-p

JLERY 2.0 mV¥ p-p 13 mV p-p 23 m¥ pp

v b7 mV p-p 13 m¥ pp 23 mV pp

OUTPUT REESISTANCE {max.): UMY Hange: 10mE. U Kange: TNl 1% Hange:
100542

QUTEUT INDUCTANCE: 100uH typical.

SENSING: Rear panc] switch seledable REMOTE and LOCAL sensing.

BEMOTE 5ENSING: Curects for up to (L5 drop per output kead. Maximum 5it
por sense lead for rabed accuracy. Maxiog o 058 per sense lead for rated outpet
resgistance.

AS A CONSTANT CURRENT 50URCE
DUTPUT (1 Yenr, 18°-28°C)

COMPLIANCE {Sowrce or Sink)

ACCURACY* (1 Year)

ACCURACY {1 Year|

RANGE MAXIMLIM RESOLUTION 18°-28°C MAXTMUM RESOLUTION 18°=28"C
w A +10.10 A 10 mA ={t5% + 10 mA) IRLINIRY mmy IR+ 40 mb)
+ 1010 1mV¥ {0 1% ~ 4 m¥)
1 A 41.010 A 1 +(001% + 1.0 mA) + 1010 100 mV tED.l”K. - 40 m
+10,10V 10 mv £(01% + Hm
41110 W 1 +M1% + 4 mV)
1A +0.1010 A 10 xA +(01% + 0.1 mA) £ 1010 100 my + (M 1% + M m¥)
+10010 W 10 m¥ ([0 1% + 40 m¥)
*Above 0.4% of range. + L0V 1 m¥ +(01% + 4m¥)

TEMPERATURE COEFFICIENT (0°-1B°C & 287-50"C):
+(0.1 x applcable accuracy specilication)™C.

NOISE: RANGE 0.1-300 Hx 0.1-300 kHz 0.5-20 MHz
1. A 25 mA pp 25 mA pp 5 mA pp
1 A 5 mhApp 5 mA pp EHma pp
01a 0.3 ma p-p 2mA pp 3 mA pp

DUTPUT RESISTANCE {min,}: 10A Ranger WPDQ. 1A Range: 1R 0014 Range: 10M2
DUTEUT CAPACITANCE: {+ 24F typical.
OUTIUT LOAD: hiust be non-inductive.

CURRENT MONITOR OUTPUT
SCALE FACTOR: 1V = 100% of range.
ACCURACY: Same a5 constanl currerd mode.
BANDWIDTH: SkHz typical,

OUTPUT RESISTANCE: 10ki.

EXTERNAL MODULATION

INFUT RESISTANCE: 6. RkR.

SENSITIVITY: — 10V increases magnitude of pm&:rammed ﬂutiggt by 100% of full

scale; +10V decreases magnitude of programmed output by [00% ol Tull scale.

ACCURACY: % typleal, de ko 60Hz,

MAXTMUM MODULATION: Kodulation and programmed setting should not cause
operaticn exceediog the range of 0 to 100% of full scale,

MODULATION FREQUENCY: 600H: bandwidth.

TEEE-188 BUS IMPLEMENTATION {IEEE-488-1978}

MULTILINE COMMANDS: DCL, LLO, 508, GET, GTL, UNT, TNI, 5PF, 5I'T

UNILINE COMMANDS: ITC, REN, EQL SR, ATN

INTERFACE FUNCTIONS: SH1, AH1, T, THO, L4, LEC, SE1, RLL PP, DC1, DT,
0, E1.

IFROGRAMMABLE PABAMETERS: Output (Operate or Standby), Range, Vidltags,
Current, Trigger Mode. Sink, Modulation (Voltage or Current), Di.-.iplﬂy Tefale, Cut-
put Prefix (data fumnat on readback), SRQ Mask, BOT, Terminatar Characters,
Status, Self Tist, Meomory Localion (100 point memory}, Dwell Time.

GENERAL

DISPLAY: Dal 3-digit LED {0.5 in. ) divplays indivate progrunmed valpes i Stand-
by and output values in Operate.

FROMNT PANEL FROGRAMS: COFY, SINK, IEEE Address, MOD ¥, MOD [, TEST.
RESET,

RKEATBACK ACCITRACY: Same a8 output accuracy.

LOAD TRANSIENT RECOVERY TIME: With a resistive Inad the nutput will recover
9% of any load changps within 1ms after end of changes, provided the changes
do nat cagse ansfer to another condrol mode.

STANDEY: 'rograms cutput fo 0%, 0A without changing rangey or polarity.

LINE REGULATION: «<0.01% output chunges fur ac power line changes within
specified Lmits.

PROGRAM MEMODRY (battery backed-up): Storcs wp to 100 outpul settings. Range
of [hwell Timee: 20ms ko 10005, Accuracy of DWE" Timws: Ii{U.DE-% 1 2],

BATTERY BACKUP: Rechargeable 3.6V nickel-wdmivm. 1 muoth notentioo of data
with unit twned wff.

TRIGGER: IN and QUT TTlcompatible.
PROGRAMMING RESPONSE TIME: =< WNms on fixed range (fypicall.

MAXIMUM COMMON MDDE VOLTAGE (putput ar output common bo chassis):
1005 e,

QUTFUT COMMNECTTIONS: Cuick disconnect card with sceew terminals for out-
put, modulatiom, curerent monitor, and external sense. BNC {chassis isolated) con-
necturs for TRICGER IMWOUT.

SELF TEST: Aralag and digital circoits mested abt power-on, Powier mipplies,
temperatures, and output contmuously monitored,

WARMUP: I} minutes to rated acouracy.
COOLING: Iniernal fan for forced air cooling.
POWER: 105-125 or 210-25I ac (internally switch selectable), 30 or 60z, b0WA

maximuTT.

ENVIROMMENT: Cperating: 97 o 50°C, <80% non-condensing RH belosw 33°C.
Storege: —25° tu VOO

DIMENSIONS, WEICHT: 133mm high % 435mm wide » $4Rmim derp (57 i, =
174 in. = 17% ind), Mer weight 10.%kg (24 Tow ).

ACCESSORIES SUPPLIED: Quitput connector, instruction manual.
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