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SPSS021 NOVEMBER 1998

® |nterface to External ROM/EPROM
(Up to 8 MBytes)

® 3-Bit Microprocessor with 61 instructions

® 4K Internal ROM

description

32 Twelve-Bit Words and 992 Bytes of RAM

3.3V to 6.5V CMOS Technology for Low
Power Dissipation

28 Software-Configurable 1/O Lines
10-kHz or 8-kHz Speech Sample Rate

The MSP50C30 combines an 8-bhit microprocessor, two speech synthesizers, ROM, RAM, and I/O in a low-cost
single-chip system. The architecture uses the same arithmetic logic unit (ALU) for the two synthesizers and the
microprocessor, thus reducing chip area and cost and enabling the microprocessor to do a multiply operation
in 0.8 us. The MSP50C30 features two independent channels of linear predictive coding (LPC), which
synthesize high-quality speech at a low data rate. Pulse-code modulation (PCM) can produce music or sound
effects. For more information, see the MSP50C30 User’s Guide (Tl literature number SPSU012).
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include

Copyright 00 1998, Texas Instruments Incorporated

testing of all parameters.
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absolute maximum ratings over operating free-air temperature range T
Supply voltage range, Vpp (See NOte 1) ... oot -0.3Vto8V
Supply current, Ipp Or Igg (SEE NOtE 2) ... oo i 100 mA
Input voltage range, Vi (see Note 1) . ... ... e -03VtoVpp+0.3V
Output voltage range, Vo (see Note 1) ... -03VtoVpp+0.3V
Storage temperature range . ... ..ottt e e e —30°C to 125°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Allvoltages are with respect to ground.

2. The total supply current includes the current out of all the I/O terminals and DAC terminals as well as the operating current of the
device.

recommended operating conditions (MSP50C30)

MIN  MAX | UNIT

VpDp Supply voltage T 3.3 6.5 \Y
Vpp =3.3V 2.5 3.3

VIH High-level input voltage Vpp=5V 3.8 5 \%
Vpp=6V 45 6
Vpp=3.3V 0 065

VL Low-level input voltage Vpp=5V 0 1 \%
Vpp=6V 0 1.3

TA Operating free-air temperature Device functionality 0 70 °C

Rspeaker Minimum speaker impedance Direct speaker drive using 2 pin push-pull DAC option 32 Q

T Unless otherwise noted, all voltages are with respect to Vss.
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electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
VT+ Positive-going threshold voltage (INIT) VDD =35V 2 Y
Vpp=6V 3.4
VT Negative-going threshold voltage (INIT) VDD =35V L9 v
Vpp=6V 2.3
, Vpp =35V 0.4
Vhys Hysteresis (V1+— VT-) (INIT) VoD =6V 1 Vv
|Ikg Input leakage current (except for OSC IN) 2 MA
Istandby Standby current (m low, SETOFF) 10 HA
Vpp =33V, 2.1
ippf Supply current Vpp=5V, 3.1 mA
Vpp =6V, 4.5
Vpp =33V, VOH =275V -4 12
Vpp =5V, VoH = 4.5V -5 14 mA
IOH High-level output current (PA, PB) VDD =0V, VOH=55Y i
Vpp =33V, VoH =22V -8 20
Vpp =5V, VoH =3.33V -14  -40 mA
Vpp =6V, VoH =4V -20 -51
Vpp =33V, VoL =05V
Vpp=5V, VoL =05V mA
loL Low-level output current (PA, PB) VoD =0V, voL=05V
Vpp =33V, VoL=1.1V 10 19
Vpp =5V, VoL =167V 20 29 mA
Vpp=6V, VoL=2V 25 35
Vpp=3.3V, VoH =275V -30 -50
Vpbp=5V, VoH =45V -35 —60 mA
IOH High-level output current (D/A) VDD =6V, VoH=55Y .
Vpp=3.3V, VoH =23V -50 -90
Vpp=5V, VoH =4V -90 -140 mA
Vpp=6V, VoH=5V -100 -150
Vpp=3.3V, VoL=05V 50 80
Vpp=5V, VoL=05V 70 90 mA
loL Low-level output current (D/A) VDD =6V, VoL=05V 80 1o
Vpp = 3.3V, VoL=1V 100 140
Vpp =5V, VoL=1V 140 mA
Vpp =6V, VoL=1V 150
oo peed e | 0w w| @
fosc(low)  Oscillator frequency¥ VDD =5V, TA=25°C, 14.89 1536 1586 | MHz
Target frequency = 15.36 MHz
fosc(high)  Oscillator frequency¥ VDD =5V, TA=25°C, 18.62 192 19.7| MHz
Target frequency = 19.2 MHz

t Operating current assumes all inputs are tied to either Vgg or Vpp with no input currents due to programmed pullup resistors. The DAC output

and other outputs are open circuited.

tThe frequency of the internal clock has a temperature coefficient of approximately —0.2 %/°C and a Vpp coefficient of approximately +1%/V.
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switching characteristics

PARAMETER TEST CONDITIONS MIN  NOM  MAX | UNIT

t Rise fime Eg PDE/;APC‘ Vpp=3.3V, CL=100pF  10% to 90% 50 s

OA Vpp=3.3V, CL=50pF 10% to 90% 50
y Fall time Eg PS/APC’ Vpp=3.3V, CL=100pF  10% to 90% 50 o

OA Vpp=3.3V, Cp=50pF 10% to 90% 50

timing requirements
MIN  MAX | UNIT
Initialization
UNIT INIT pulsed low while the MSP50x3x has power applied (see Figure 1) 1 us
Wakeup
tsu(wakeup) Setup time prior to wakeup terminal negative transition (see Figure 2) 1 us
External Interrupt
- . . . . . . fclock = 15.36 MHz 1
su(interrupt)  Setup time prior to B1 terminal negative transition (see Figure 3) Telock = 19.2 MHz 15 ps
Writing (Slave Mode)
tsul(B1) Setup time, B1 low before BO goes low (see Figure 4) 20 ns
tsu(d) Setup time, data valid before BO goes high (see Figure 4) 100 ns
th1(B1) Hold time, B1 low after BO goes high (see Figure 4) 20 ns
th(d) Hold time, data valid after BO goes high (see Figure 4) 30 ns
tw Pulse duration, BO low (see Figure 4) 100 ns
tr Rise time, BO (see Figure 4) 50 ns
tf Fall time, BO (see Figure 4) 50 ns
Reading (Slave Mode)
tsu2(B1) Setup time, B1 before BO goes low (see Figure 5) 20 ns
th2(B1) Hold time, B1 after BO goes high (see Figure 5) 20 ns
tdis Output disable time, data valid after BO goes high (see Figure 5) 0 30 ns
tw Pulse duration, BO low (see Figure 5) 100 ns
tr Rise time, BO (see Figure 5) 50 ns
tf Fall time, BO (see Figure 5) 50 ns
tg Delay time for BO low to data valid (see Figure 5) 50 ns
External ROM
ta(ROM) ROM access time 400 ns
I
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PARAMETER MEASUREMENT INFORMATION

INIT
fe— i
Figure 1. Initialization Timing Diagram
Wakeup
j——¥— tsuwakeup)
Figure 2. Wakeup Terminal Setup Timing Diagram
B1

j——»— tsu(interrupt)

Figure 3. External Interrupt Terminal Setup Timing Diagram
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Figure 4. Write Timing Diagram (Slave Mode)
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PARAMETER MEASUREMENT INFORMATION
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Figure 5. Read Timing Diagram (Slave Mode)
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MECHANICAL DATA
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NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-022
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
CSM30003PJM OBSOLETE QFP PIM 100 TBD Call TI Call Tl
CSM30003Y OBSOLETE DIESALE Y 0 TBD Call Tl Call Tl

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sbh/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoOHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-022
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements,
improvements, and other changes to its products and services at any time and to discontinue any product or service without notice.
Customers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All products are sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's
standard warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this
warranty. Except where mandated by government requirements, testing of all parameters of each product is not necessarily
performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should
provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask
work right, or other Tl intellectual property right relating to any combination, machine, or process in which TI products or services
are used. Information published by TI regarding third-party products or services does not constitute a license from Tl to use such
products or services or a warranty or endorsement thereof. Use of such information may require a license from a third party under
the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an
unfair and deceptive business practice. Tl is not responsible or liable for such altered documentation. Information of third parties
may be subject to additional restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service
voids all express and any implied warranties for the associated T| product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would
reasonably be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement
specifically governing such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications
of their applications, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related
requirements concerning their products and any use of Tl products in such safety-critical applications, notwithstanding any
applications-related information or support that may be provided by TI. Further, Buyers must fully indemnify Tl and its
representatives against any damages arising out of the use of Tl products in such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is
solely at the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in
connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products
are designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any
non-designated products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers amplifier.ti.com Audio www.ti.com/audio
Data Converters  dataconverter.ti.com Automotive www.ti.com/automotive
DSP dsp.ti.com Broadband www.ti.com/broadband
Interface interface.ti.com Digital Control www.ti.com/digitalcontrol
Logic logic.ti.com Military www.ti.com/military
Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork
Microcontrollers microcontroller.ti.com Security www.ti.com/security
RFID www.ti-rfid.com Telephony www.ti.com/telephony
Low Power www.ti.com/Ipw Video & Imaging www.ti.com/video
Wireless

Wireless www.ti.com/wireless

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2007, Texas Instruments Incorporated





