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MSP430 Applications

ABSTRACT

This application report describes the interface of a 3-V MSP430™ microcontroller (MCU) to a circuit with a
supply of 5 V or higher. This report explains input, output, and I/O interfaces and provides worst-case
design equations where necessary. This report also describes some simple power supplies that generate
both voltages.
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1 Introduction
The MSP430 Sensing and Measurement MCUs support a supply voltage range of 1.8 V to 3.6 V. This is
due to the manufacturing process used and has the advantage of drawing even less current than with a 5-
V supply.
If an interface to a 5-V system or to a system with an even higher voltage is necessary, it can result in
difficulties. This application report explains 5-V interfaces for the inputs, outputs, and I/Os of an MSP430
MCU. Figure 1 shows examples of input, output, and I/O interfaces. The shaded boxes in the figure are
the topic of this application report.
NOTE: Throughout this document, the term MSP430 MCU stands for the members of the different
MSP430 families. Refer to the device-specific data sheets for parameter specifications.
The given formulas for the external supply voltage V) also can be used for higher voltages than 5 V.
The equation are useful for any external voltage; for example, V) = 12 V.
3V
I SN T
DV B I O [ B Y |
Avgg COM [
5V 5V 3V
7 7 7 ° ° °
: Output Interface
5-V Peripheral »- » Input 1/0 Interface :
5Vto3V <> <« X
o) 1/O Port 4> 3V 105V <+—> 5-V Peripheral
oV oV é) (5
ov oV
MSP430 MCU
5V
? 3 (_[;/ 5 (_[;/ 5 ﬁ;/
TTL-CMOS P Output
Peripheral < Output |—] ©utPutinterface »| 5V Peripheral
DV, 3Vto5V
SS
é AVgg (5 é)
ov é)
ov oV
ov
Figure 1. Interfaces Between the 3-V MSP430 MCU and 5-V Systems
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With the worst-case equations, the following simplifications are used for the calculation with small values
of a, (like for the tolerance p):
1

Tta, = (1- ay)
1 -
o, =(1+ a0
1+a, _
1—a, =~ 1+ Zax)
1—a, _
Tta, = 1- 28X) (1)
The resulting errors can be neglected if | a, | < 0.1.
2 Definitions
2.1 Specification Values of MSP430 MCU
The numeric values for the worst-case design equations are taken from MSP430F43x, MSP430F43x1,
MSP430F44x Mixed-Signal Microcontrollers. The indicated values are for DV = 3 V.
Table 1. Specification Values for MSP430 MCUs
Symbol Parameter Value
DVeemin Minimum digital supply voltage 18V
DVeemax Maximum digital supply voltage 36V
Vir(max) Maximum high input threshold voltage of a port 19V
Vit(miny Minimum low input threshold voltage of a port 09V
Von(min) Minimum high port output voltage at I, =—-1.5 mA DV —-0.25V
Vormax) Maximum low port output voltage at I, = 1.5 mA DVgs + 0.25V
lig Leakage current of an input 150 nA
Absolute maximum current through the protection diodes of any terminal +2 mA
(V,<=0.3VorV,>Ve +03V) =
NOTE: The output impedance rpg, 0f an MSP430 MCU output is not taken into account, due to the
choice of high resistor values with the design equations. The output impedance rpg,
(maximum of 167 Q) is very small compared to the resistors used.
2.2 External System Definitions
Table 2. External System Definitions
Symbol Description Unit
Visys) Supply voltage of the external system \%
Visysh) High output voltage from the external system \%
Visys) Low output voltage from the external system \%
Visys+) High input voltage of the external system \%
P Tolerance of the interface resistors %
DVccming Minimum supply voltage for the MSP430 with a DV = 3.0V £10% (3.0 V x 0.9 =2.7 V) \%
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3 Input Interfaces
The input interfaces are primarily intended for an interface between 5-V and 3-V systems. However, they
also can be used for external voltages higher than 5 V (for example, the interface of a 12-V signal to the
input of the MSP430 MCU).
3.1 Resistor-Divider Input Interfaces
An external digital input voltage (V) is connected to the MSP430 MCU. The worst case equations for
the resistors R1 and R2 in Figure 2 are:
& < V(sysH)min_ VIT(max)
R2 VIT(max)x(1 + 2p)
& > V(sysL)maX_ VIT(mm)
R2 VIT(mln)x(1 - 2p)
R1IR2 « 2¥ee
[ g | (2
The first two equations ensure that the input voltage Vs at the input of the MSP430 MCU is above
(when V. is high) or below (when V,, is low) the worst case input threshold voltages. The third
equation ensures that the leakage current |, of the input does not influence the voltage Vs
To avoid current into the input protection diodes of the MSP430 MCU, Equation 3 must be true.
VsysH(max) x R1m§12-mg§max < DVCC(min) +0.3
R2mi
VsysL(min) x R1maxrll22min > -0.3 3)
3V
Vl(sys) (P
DVec
AV
R1 cc
MSP430 MCU
Input
R2 Viao) DVgg
AVgg
. i ov
Figure 2. Resistor Input Interface From 5 V to the MSP430
Example: The two input voltages from the system are V., = 5.0 V £10% and V,, = 0.5V £0.5 V. The
resistor tolerance is p = +5%. The minimum supply voltage of the MSP430 MCU in this example is
DVecming = 2.7 V (3.0 V — 10%).
The specifications for the threshold voltages Vg and Vrmin l1€ad to the following condition for the input
voltage Vs spymin:
R1 _ Voyst)MiN— Vit(max) _ 4.5V—1.9V R1
R2 v;(max)x(wzp) = Tevx(i+o.h ° R2 < 1.244 4)
The condition for the low input voltage Vg ymax IS:
R1  VlsysM3X—Vi(min) _ 1.0V—0.9V R1
R2 VIyT(mln)x(1—2p) T 0.9Vx(1—0.1) - R2 > 0 ) 1234 (5)
To ensure negligible influence of the leakage current I,
DVee 3V
R1||R2 « o = [LsonA] R1|| R2 < 60MQ ©)
The previous three design equations allow a wide range for R1 and R2. If R1/R2 is chosen to be 1.0 and
R1]|R2 is chosen to be 600 kQ, then R1 = 1.2 MQ and R2 = 1.2 MQ.
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To avoid current into the input protection diodes of the MSP430 MCU:
V(SYSH)maX X R1m§12+m;)2(max < DVCC(miﬁ)Jr 0.3

: R2mi
V(SYSL)mIn X R1max-?—“|22min >-0.3

5.5V x g sewig < 2. 7V+0.3 — 2.8875V<3.0V - the condition is true
0.0Vx 55evatyamg > — 0.3 —0.0V>-0.3 — the condition is also true @

The last two equations are not important if the current into the input of the MSP430 MCU is far below

+2 mA (the absolute maximum rating value for an input current). This is the case for R1||R2 = 600 kQ.
The design equations are valid for the following terminals of the MSP430 MCU, if set to the input direction:
e All I/O ports (ports P1 to P6)

+ Crystal inputs XIN and XT2IN: V| yymax = 0.2 X DV¢e, Vippgmin = 0.8 X DV

«  RST/NMI input: V| o = DVgs 0.6 V, V\jymin = 0.8 X DV

» Comparator_A inputs CAO and CA1

* UART and SPI inputs URXDx, SOMIx, SIMOx, UCLK

e Timer_A inputs TACLK and TAO to TA2

e Timer_B inputs TBCLK and TBO to TB6

* ADCI12 inputs: the sample time t,,,e Must be adapted to the impedance R1||R2 of the resistor divider.
For more information, see the ADC12 chapter of the MSP430x4xx Family User’s Guide or the
MSP430x1xx Family User’s Guide.

3.2 Transistor Input Interface
The transistor-input interface is a very simple interface that can adapt many external systems to the
MSP430 family. Figure 3 shows an example for an inverting input buffer. The resistor R can be switched
off by an output to save current during low-power mode 3.
3V
3V (P
— — — —{ Output  DV¢
AVee
RC
MSP430 MCU
Vl(SVS) Rpg1 Input
DVgs
l RBZ AVSS
. ® i ov
Figure 3. Transistor Input Interface From a 5-V Environment
The design equations for the resistors R, Rg;, and Rg, follow.
Equation 8 ensures high potential at the MSP430 with leakage currents.
DV -V,
R < CC(mm) IT(max)
¢ (14 p) * (kg + lig(m) (8)
Equation 9 ensures turn off of the transistor for input voltage V,max.
Rg1. V(sys,_)max _
Rez > Vee(of) nox 1+ 2p) 9)
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Equation 10 ensures the turn on of the transistor for the input voltage V ,min.
v(s sH)"T‘Iin - VBE(Qn) X (1 + %Bi x (1 + 2p)) . )
Rg1 < - Voot x pmin % Rgmin
*  Veeon = Transistor base-emitter voltage for secure turnoff (V)
*  Vgeon = Transistor base-emitter voltage for secure turnon (V)
e B = Current amplification of the transistor
Iy = Leakage current of the transistor (A) (20)

Example: Input voltage V4 is connected to an input of the MSP430 MCU with I, = £50 nA. The
minimum high-input level Vg qymn = 4.5 V, the maximum low-input level Vg yma = 0.7 V. The resistor
tolerance of all resistors is p = £5%. The supply voltage is DV.. = 3 V £10%. The transistor properties are
Veeen = 0.75 V, Ve = 0.2V, fmin = 100, lygry = 10 nA.

Equation 11 shows the maximum nominal value for R..

DVCC(mln) - VIT(max) 2.7V — 1.9V
Re < (14 p) % (o + hgmy) (1 F 0.08) X (50 nA + 10 nA) ~ 12.7 MQ
Rc = 2 MQ is chosen
(11)
Equation 12 shows the minimum ratio for the nominal values of Rg; and Rg,.
Rg1. V(sysL)ymax _ 0.7 V _
Re = (Ve — DX (1 + 29 = (gpy -1 x (1 + 0.1 = 2.75 (12)
Equation 13 shows the maximum nominal value for Rg;.
VigaryMin — Vel ¥ (1 + 1 x (1 + 2p)) . . [
Rg+ . DVostan x pmin xRgsmin
Rgy < #2F—0REE pp 2B E 0 5 100 «2 MQ (1 - o.os) _ 85.3MQ
Rg;y = 39 MQ is chosen
13)
With the value 39 MQ for Rg,, Equation 14 shows the resistor Rg,.
Re, < 22 = 2M2 _ 14 18MQ
Rg, = 10 MQ is chosen (14)
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3.3  Op-Amp Input Interface
Op amps for the input interface are the best choice, if they are needed for the system (for example, as an
integrator, comparator, amplifier, or DAC). For the TLC27L4, it is necessary to limit the input voltages to a
maximum of Vp, + 0.3 V. The minimum supply voltage (Vccmin) of the TLC27L4 is 3 V.
33V 3.3V 3.3V
? TLC27L4 ?
RB1 VDD DVCC
AV
>
From External Circuits
> Input
Vrel =16V \
0V-5V O—AAN > input
R1
Vi 0V~ 12V O—AM > input
DVgg
GND AVss
R2 % %RBZ
Figure 4. Input Interfaces With Op Amps
Equation 15 shows the worst case equations for the resistors R1 and R2 in Figure 4.
ﬂ < V(sysH) min — Vrel(max)
R2 Viema) ¥ (1 + 2p)
ﬂ > V(sysL) max — Vret(min)
R2 Vrel(min) x (1 - 2p)
RTIR2 < '
kg
Where
RBZ
Viettmax) = DVeomax * Rg:min +ma§82max
RB2 i
Viettming = DVecming % WM (15)
Section 3.1 includes a calculation example.
3.4 TPL7407LA Input Interface
On the left side of Figure 7, three TPL7407LA buffers are used for the input interfacing to 5-V and 12-V
systems. The series resistor Ry (p = +5%) for the 12-V input signal (V gysuymin = 11 V) is:
V(sysr)Min — V(gp)min 1MV — 2.4V
Ry < (1y+ D) % lgmax ~ 1.05 % .35 mA Rymax < 6.06 kQ
Ry = 6.0 kQ is chosen
(16)
The pullup resistor R, at the input of the MSP430 MCU is:
Vee = Vir(max) 3V-— 19V
Ro < G+ oy xiamax = 105 x5 na — Remax < 20.9 kQ
R, = 20 kQ is chosen a7
To avoid current consumption, the resistors R, are switched to DVc only when necessary.
SLAA148A—-October 2002—-Revised October 2018 Interfacing the 3-V MSP430™ MCUs to 5-V Circuits 7

Submit Documentation Feedback

Copyright © 2002-2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAA148A

13 TEXAS
INSTRUMENTS

Input Interfaces www.ti.com

3.5

3.6

Current Hall-Sensor

Integrated-Circuit Input Interface

For a 5-V to 3.3-V input interface, any CMOS circuit that fulfills the following two conditions can be used:
e Itis built for a supply voltage of 3.3 V or lower.
» Itis explicitly allowed to use input voltages higher than 3.3 V.
The AHC and LVC families fulfill both conditions. They share the 3.3-V supply of the MSP430 MCU.
Refer to the absolute maximum ratings in the device-specific data sheet to determine if an input voltage V,
higher than the 3.3-V supply is allowed. If a higher voltage is allowed, the following entry appears:
Input voltage range VB, =05V to 7V

This is different from other CMOS circuits, which typically have an entry similar to the following:
Input voltage range V,=0.5V to V. + 0.5V
or
Input clamp current I (V, <0 or V, > V) = 20 mA

Analog Input Interface

The same resistor divider solution described for the digital interfaces in Section 3.1 can be used for the
analog ADC12 inputs. Figure 5 shows the connection of a 5-V Hall-sensor current interface to the ADC12
input Ax. Section 3.1 describes the worst case equations for the resistor divider.

5V 3V
CP (P Hall-Sensor

Transfer Characteristic

Vee DVce

AVCC

Output f

Current I/F MSP430 MCU 40V
R1
— ACIn Output Ax 30V

—] AC out ]
! R2 2 Vo) DVgg 20V
GND AVgg 1.0V

,\ T T T
T oV T A5A 0A 15A >
e e Current

Figure 5. Analog ADC12 Input Interface From 5V to 3V

If the external peripheral cannot deliver the current for the resistor divider, a unity-gain op amp can be
placed between the peripheral output and resistor R1.

The ADC12 sample time t,n,) Must be adapted to the impedance R1||R2 of the resistor divider. For more
information, see the ADC12 chapter of the MSP430x4xx Family User’'s Guide or the MSP430x1xx Family
User’s Guide.
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4 Output Interfaces
No interface is needed for LCDs and for passive sensors. They are directly connected to the MSP430
MCU in the usual way (see the MSP430x4xx Family User’'s Guide).
4.1 Transistor Output Interface
Figure 6 shows a simple interface to systems with supplies higher than 3 V. The transistor load R, can be
nearly any component (for example, resistors, fans, heating coils, or relays). The base resistor Rgg can be
calculated with the equation:
R _ Rimin x pmin x (VOH(mln) - VBE(on))
B (1 + p) X V(gemax
¢ R/ min = Minimum load resistor ()
e Bmin = Minimum current amplification of the transistor
*  Vgmax = Maximum supply voltage of the external system (V)
* Vo Transistor base-emitter voltage for turnon (V) (18)
Due to the low output voltage of the port on the MSP430 MCU, no resistor from the transistor base to 0 V
iS necessary.
+3V
T Vsys
DVce
AVce
MSP430 MCU To external System
Port
DVss Ve tO Vsys
AVss
Jv- ‘ ov
Figure 6. Transistor Output Interface to a 5-V Environment
Example: A load R, = 100 Q +3% is connected to V(= 5V £10%. The resistor tolerance of Rgg is
p = £10%. The minimum supply voltage in this example is Dyccming = 2.7 V (3.0 V — 10%). The transistor
properties are Vgg, = 0.7 V and pmin = 100.
1000%(1—0.03)x 100x (2.7V—0.25V—0.7V)
B< A+ 0. )X5VXx(110.1) — Rg<2805.80
Rg = 2.7Q is chosen (19)
4.2 Interface to CMOS-TTL Inputs
All integrated circuits with TTL-CMOS inputs can be used as output circuits for the MSP430 MCU. Table 3
lists the input voltages of these ICs.
Table 3. Specifications for CMOS-TTL Inputs
Symbol Parameter Value
Vimin Minimum high-level input voltage 20V
VL max Maximum low-level input voltage 0.8V
Both voltages are within the output voltage range of an output of the MSP430 MCU: DV — 0.25 V and
DVgs + 0.25 V for DV = 2.7 V to 3.6 V. No interface circuit is necessary; the TTL-CMOS ICs contain the
3-V-to-5-V interface on-chip.
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4.3 Interface to TPL7407LA Inputs

For high output currents or to drive up to seven 5-V output ports, the TPL7407LA output buffer can be
used. Table 4 lists the properties of the TPL7407LA.

Table 4. Specifications for TPL7407LA Inputs

Symbol Parameter Value
I max Maximum output current 500 mA
V max Maximum output voltage 50V
V(onmax Maximum input voltage (I, = 200 mA) 24V
I onymax Maximum input current (V, = 3.85 V) 1.35 mA
lcEmax Maximum output leakage current (Vee = 50 V) 50 pA

On the right side of Figure 7, the TPL7407LA is used for the output buffering to 5-V and 12-V peripherals.
The common free-wheeling diodes of the TPL7407LA that are used for the 12-V peripherals do not
influence the 5-V signals.

Common
Free-Wheeling
Diodes
3V 12V /
l CP 4/7 TPL7407LA 5V
DV¢c CFWD
3xR AVCC

3/7 TPL7407LA p

ACLK
Inputs % %

o—( Buffered ACLK

20 kHz

'| |_| |' Motor 1 (Fan)
0V-5V0O >C . Input TB1 >o @—o 12V
Relays Signal
Load TRIAC
0V-5VO >c Input Port >o NA—O 5V
20 kHz
Ry | |_| |' Motor 2 (Pump)
o Ve o >o Input TB2 >o (My—0 12v
DVgg
GND AVes GND

ov
Figure 7. Interfaces With High-Current Output Buffers TPL7407LA

The input interface on the left side of Figure 7 is described in Section 3.4.

4.4 Op-Amp Output Interface

With the quad op amp TLC27L4, an interface to system voltages V., of up to 16 V can be realized. The
resistor divider at the inverting inputs of the TLC27L4 generates a voltage of approximately 1.5 V. The
values for Rg; and Ry, must fulfill the equation:

Rgi | Rgy < Ve — V. — 1 07GQ
81 I Rez Y hglop)  AX0-7nA (20)

This allows resistors with 10-MQ resistance.

10 Interfacing the 3-V MSP430™ MCUs to 5-V Circuits SLAA148A—October 2002 —Revised October 2018

Submit Documentation Feedback
Copyright © 2002-2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAA148A

13 TEXAS
INSTRUMENTS
www.ti.com Output Interfaces
3V 3V Visys)
n (P SN74LVC8T245
DVcce Re1 Vbp Outputs
VCC N
=15V —0_ > Oto Vg,
Output +
. 010 Vigys)
Output +
i Oto V(Sys)
Output + v
. 010 Vigye)
DVgg
AVgg GND
RBZ %

Figure 8. Output Interfaces With Op Amps

4.5 Integrated-Circuit Output Interface
Nearly all TTL-compatible ICs, such as the HCT and AHCT families, can be used for 3-V to 5-V output
interfaces. The same is true for all bipolar circuits.
If the 5-V supply is switched off during the time when the 3-V supply is still on (for example, during a
power down of the 5-V supply as shown in Figure 11), then only circuits that do not have built-in ESD
protection diodes can be used for the input to the V.. connection. Otherwise, a current flows from the 3-V
supply to ground through this protection diode. This means that only AHCT and bipolar circuits can be
used in this case.
5 Bidirectional Interfaces
5.1 Simple Bidirectional Op-Amp Interface
If true 1/0O performance is needed between the MSP430 MCU and a 5-V system, then the interface circuit
in Figure 9 can be used. The op amp works as a flip-flop: the I/O pin currently working as an output
controls the state of this flip-flop. The other I/O pin must be an input.
+3V Vsys (+5V)
MSP430 MCU T Bidirectional Interface T 5-V System
DVce Vce
AVce Y TLC27L4
Vref = DVcc/2 Vsys RDSon y
RDSon R3 r| Ve
I Pvee T3 ——o—=o—((D— +{—likg(sys)
kg —4+—> 1/0 Pin ?_:'_
DVss -:l—? VO Pin RDSon ves
RDSon —
R4
DVss R5
AVss Vss
oV l L l oV
Figure 9. Bidirectional Interface Between 3-V and 5-V Systems
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The worst-case design equations for the resistors R3, R,4 and R5 follow. Equation 21 ensures a high level
at the MSP430 input.

% < (1 _ 2p) X (V(sysH)mm 1)

Vie(max) (21)
Equation 22 prevents voltages higher than DVCC at the MSP430 input.
RES (14 2p) x (L™ q)
DVee(imin) (22)
Equation 23 ensures high level at the input of the MSP430 MCU with the MSP430 and op amp leakage
currents Iy, and lyyop)-
Vlays)MiN— Viema) * (14 £ %(1+ 2p))

(llkg+|\kg(0p))x(1+p) (23)

R4 <

Equation 24 ensures a high level at the external system input with its leakage current Iy
R3 < V(sys)min— V(5y5+ )min

N S) S+ min Vre min
(1+p)x(|\kg(5y5)+ o R4)X(1+P)f( ")

. Vref = Reference voltage for the input level decision (V)

* I, = Input leakage current of an MSP430 input (A)

*  lygop = INput leakage current of the opamp input (A)

Input leakage current of the system input (A) (24)

¢ ligeyy =

Example: Bidirectional interface for the following data: Vs =5 V £10%, V gysrmin = 4 V, Visysiymax = 3-5 V,

ligesys) = £1 HA, lygop) = £700 pA, Iy = £50 nA, V= 1.5 V £5%. The resistor tolerance is p = +5%. The
minimum supply voltage of this example iS DVeeming = 2.7 V (3.0 V — 10%).

%<(1_2p)x(v(sysH)mln71)_ 1—-2x%0. 05)x(1575\/ 1)=1.386 (25)
B> (1420) x (™ 1) = (142x0.05) x (35 - 1)=1.14 5)
The median value of the R4 and R5 limits is Equation 27.
R4 _ 138+ 114 _ 4 og
RS 2 - . 27)
R4 < V(aysr)MIN= Vygi(mary ¥ ( 1+ B2 x(1+ 2p) ) _ 4.0V—1.575Vx (141.26%(142%0.05)) _ — 4 .55MQ
(I.kg+lkg(op))><(1+p) (50nA+ 700pA ) x (1+o 0s) 28)
R4 is chosen to be 2 MQ.
Resistor R5 is calculated as Equation 29.
R5= R%. = 2" — 1. 50MQ 29)
R3 < V(sys)MIN— V(sys4- ymin 4.5V—3.5V — 479kQ
1+ (I n Visys )T~ V,ef(m.n)) (1+0_05) (111A+ 3.5V— 1.425V )
P X Ulig(sys) RaX(1+ p) 2mo % (14 0.05) (30)

The three chosen resistors are: R3 =330 kQQ, R4 =2 MQ, R5 = 1.6 MQ

5.2 Integrated-Circuit I/O Interface
Dedicated level converters like the SN74LVC8T245 can be used for a bidirectional I/O interface. This level
converter is 8 bits wide and can convert the I/O levels to 5 V for a complete port on the MSP430 MCU.
Figure 10 shows an application with this IC.
The MSP430 MCU determines the data direction of the interface with the DIR terminal. If needed, bus A
can be isolated from bus B with the OE terminal.
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3.3V 3.3V 5V
DVcc Vec B Vec A
0vO— OE
MSP430 MCU SN74LVC8T245
B1 A1
1/0 Port Bus B )| to to Bus A > 81/0s to 5V Peripherals
B8 A8
Output f|——»| DIR
AVss GND
v :

Figure 10. Integrated-Circuit 1/O Interface

6 Power Supplies

Figure 11 shows a capacitor power supply for two output voltages, Vqc; = 3 V and V., = 5 V. If the output
current of the TLC27L4s is not sufficient, an NPN output buffer can be used (see Figure 12).

Mains
3R
Cm M
f— Ve
PD O—e
§ Rm i V, 5V
cc2 » To 5-V Peripherals

‘ I
14R
——» To 3-V Peripherals
1»—'\ VCC1 ‘3 v

'I'DZ Ceh 125V l{ AVee
T Y DVec

LMx85 L

A § R 2 R=1MQ
MSP430 MCU

® ® ® ® ® DVSS

1/2 TLC27L4 oV
AVSS

L—» To Peripherals

Figure 11. Capacitor Power Supply for Two Output Voltages
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Using the power-down output, PD, the MSP430 MCU can switch off the 5-V supply during low power
periods (LPM3).

» Active mode: The PD output of the MSP430 MCU is switched to the high-impedance mode.
e LPMS3: The PD output of the MSP430 MCU is switched to DVCC. The 5-V regulator outputs a voltage
near O V.

Figure 12 shows a power supply for two output voltages V.c; = 3 V and V.., =5 V. The 3-V supply is
buffered with an NPN transistor to allow a higher current.

To 5-V Peripherals
8Vto12V O 7805 4 L 4 —0O5V
2R ——» To 3-V Peripherals
+
Ceh - AVee
Py — DVge
. 3V
3R
MSP430 MCU
ov O *® * DVgg
1/4 TLC27L4 oV
AVgq

L » To Peripherals

Figure 12. Power Supply for Two Output Voltages

7 Summary
As this application report shows, it is possible to build cost-effective interfaces for the connection of the 3-
V MSP430 families to a 5-V environment. In some cases, the external 5-V peripherals already contain the
necessary interface.
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