MC1404 MC1404A
MC1504 MC1504A

VOLTAGE REFERENCE FAMILY ‘

The-MC1404 series of ICs is a family of temperature-compensated
voltage references for precision data conversion applications, such as
A/D, D/A, V/F, and F/V. Advances in laser-trimming and ion-
implanted devices, as well as' monolithic fabrication techniques,
make these devices stable and accurate to 12 bits over both military
and commercial temperature ranges. In addition to excellent tem-
perature stability, these parts offer excellent long-term stability and

PRECISION LOW-DR
VOLTAGE REFEREN

5.0,6.25, and 10-VOLT OU

LASER TRIMMED-SILICON
MONOLITHIC 'ATED CIRCUIT

low noise.
e Qutput Voltages: Standard, 5.0V, 6.25V, 10V
® Trimmable Output: > %+ 6%
® Wide Input Voltage Range: VREF + 2.5V to 40 V N
@ | ow Quiescent Current: 1.256 mA Typical W
® Temperature Coefficient: 10 ppm/©C Typical
® Low Output Noise: 12 uV p-p Typical
® Excellent Ripple Rejection: > 80 dB Typical U SUFFIX
CERAMIC PACKAGE
TYPICAL APPLICATIONS CASE 693
® Voltage Reference for 8 - 12 Bit D/A Converters
® | ow T Zener Replacement ‘
® High Stability Current Reference
® MPU D/A and A/D Applications 4 :
| T e
f3 e
' VTEMP E E Vout
FIGURE 1 — VOLTAGE OUTPU -BIT DAC USING MC1404U10
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ORDERING INFORMATION
—— PACKAGE (ALL TYPES)
= Ceramic DIP
Device | Temperature Range
MC3410 5.0 Volts
150 pF MC1504U5 ~55°C to +125°C
: ¢ MC1504AUS5 ~55°C to +125°C
10 . 25 K MC1404U5 0°C to +70°C
11 : P MC1404AUS. 0°C to +70°C
. 25 k Cermet 6.25 Volts
12 5 20 Turn MC1504U6 ~65°C 10 +1250C
MC1504AUB -55°C to'+125°C
13 MC1404U6 0°C to +70°C
LS8 MC1404AUG 0°C to +70°C
12 J; 10 Volts
T MC1504U10 ~65°C to +125°C
MC1604AU10 -55°C 10 +125°C
MC1404U10 0°C to +70°C
MC1404AU10 0°C to +70°C
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Output Adjustment

The MC1404 trim términal can be used to
voltage over a 6% range. For example, the o
10.000 V or to 10.240 V for binary applic
Bourns type 3059, 100 k2 or 200 k& trim
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FIGURE CISION SUPPLY USING MC1404

O V+
MPS-UB51A
0.01 uF
5.0, 6.25,
Vin 5 10V @ 1/2 Amp:
Vg o
MC1404
Output Power Boosting
° Gnd

The addition of a power transistor, a resistor, and a capacitor
converts the MC1404 into a precision supply with one ampere
current capability. At V+ = 15 V, the MC1404 can carry in excess
of 14 mA of load current with good regulation, If the power

transistor current gain exceeds 75, a one ampere supply can
be realized.

URE 12 -~ ULTRA éTABLE REFERENCE FOR MC1723 VOLTAGE REGULATOR
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FIGURE 13~ 5.0V, 6.0 AMP, 25 kHz SWITCHING REGULATOR WiTH SEPARATE ULTRA-STAB
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TYPICAL CHARACTERISTICS

FIGURE 2 — SIMPLIFIED DEVICE DIAGRAM
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NOTES B -
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-0:290 {-0.310:
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CASE 693
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C|rcurt can tole‘
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' voltages and supply currents at the worst-case oper-
' atlng condmon '

TJ(max) = Maxrmum Operatmg Junct|on
Temperature as hsted in the
5 Maxrmum Ratlngs Section )
TA Maxtmum Desrred Operatmg Amblent
: Temperature :
RgJA(Typ) Typlcal Thermal Resnstance
- -Junction to Ambient

; en operatmg amblent tempe
greater than the sum of th pro

ny products hereln to |mprove rellablllty, functlon ‘or desrgn Motorola does not assume-any liability arising
reuit descrlbed herem neither: does:it:convey any- Ilcense under |ts patent rnghts nor-the rights of others.
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MC1404 MC1404A
MC1504 MC1504A

Advance Information
PRECISION LOW-DRI :
VOLTAGE REFERENCE FAMILY VOLTAGE REFERENG
The MC1404 series of ICs is a family of temperature-compensated
voltage references for precision data conversion applications, such as
A/D, D/A, V/F, and F/V. Advances in laser-trimming and.ion-
implanted - devices, as well .as monolithic fabrication techniques,
make these devices stable and accurate to 12 bits over both military
and commercial temperature ranges. In addition to excellent tem-
perature stability, these parts offer excellent long-term stability and
low noise.
® OQOutput Voltages: Standard, 50V,6.25 V v
® Trimmable Output: > 6% ,
® Wide Input Voltage Range: VREF+25V to 40V
® Low Quiescent Current: 1.25 mA Typical
® Temperature Coefficient: 10 ppm/°C Typical
® |ow Output Noise: 12uV p-p Typical U SUFFIX
. _— . CERAMIC PACKAGE
® Excellent Ripple Rejection: > 80 dB Typical CASE 693
TYPICAL APPLICATIONS )
. ® Voltage Reference for 8 —12 Bit D/A Conver
® |ow T Zener Replacement ‘
® High Stability Current Reference N
s i e
e MPU D/A and A/D Applications
f win[2] 7]we
VTEMP E E Vout
FIGURE 1 — VOLTAGE BIT DAC USING MC1404U10 -
Gnd E E] TRIM
200 k
Cermet +15
20 Turn. . 2?
6
MC1404U10
5 ORDERING INFORMATION
B E— T2 PACKAGE (ALL TYPES)
- B = Ceramic DIP
‘ Device l Temperature Range
MC3410 5.0 Volts
TTL : 150 pF MC1504U5 ~55°C to +125°C
: I MC1504AUS -559C 1o +128°C
2 : 25k MC1404U5 0°C to +70°C
1 : : ANAS - MC1404AU5 0°C to +70°C
* 25 k Cermet 6.25 Volts
12 s 20 Turn MC1504U6 ~B55°C to +125°C
MC1504AUB ~55°C to +125°C
. 13 MC1404U6 0°C to +70°C
Lse MC1404AU6 0°C to +70°C
e <L1 10 Volts
- 15 MC1504U10 -55°C to +125°C
MC1504AU10 -569C to +125°C
MC1404U10 0°C to +70°C
MC1404AU10 . 0°C to +70°C

This is advance information and specifications are subject to change without notice. ©MOoTOROLA INC., 1979 ' ADI-521
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; ‘2‘5°C,"and'Trivr"h Terminal no,t?féorine;c,tecvi'u'nlgss ‘otherwise noted)
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Short Circuit Current sc 20 |30 | = - 30 mA
Long Teri Stability = — 25 = = 26| = | ppm/1000 hrs

. Note1

~ DYNAMIC CHARACTERIS

B n;iludes,;ther’rriyall, effects;

5V, TA 25°C all voltage ranges unless othermse noted)
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. Typ,; “Max

& ,{Min .

Typ
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Tdrn- On Settlmg Time:
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FIGURE 13 — 5.0 V, 6.0 AMP, 25 kHz SWITCHING REGULATOR WITH SEPARATE ULTRA-STABLE REF

+10 to +30 in

"0Uj S}9NPOId 10}oNPUCIWRS W TOMHOLOW @

_ 2N5879
) ¢ ® +5.0 Out
tI_ l X_ 200 mA to 6.0 Amps
1000 uF == 0.01 pF 33 ! 0.01 uF
Tsov Lsov v Cararmic
- Ceramic =
ow ESR)
130
2 12 8 Motorola
TLA495CN
17
6 -
Pulse Width + 18
Modulator §2.2 k
L
MC1404U5 =
5 100 k - 1
TRIM S ~ 2
(opt) 3
220k
4 10 a 14
§2.2 3

0.001 uF

*40 Turns #16 Wire, Arnold A-824075-2 Ferrite Core
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MC1404,A ® MC1504,A

FIGURE 8 — SHORT CIRCUIT CURRENT versus TEMPERATURE -
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-MC1404,A @ MC1504,A
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