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Product description
Product description

The BSTP10K50Q240-4type programmable logic array circuit is a high-density
programmable logic array circuit based on SRAM configuration. The circuit consists of
two parts: control circuit and configurable resources. The control circuit includes JTAG
circuit, configuration control circuit, word line, bit line, and configuration data storage unit
(SRAM). The configurable resources include configurable logic array block (LAB),
configurable embedded storage array block (EAB), and configurable input and output unit
(IOE). The configurable resources are interconnected through configurable row and

column wiring distributed among them.

The circuit standard configurable gate count (logic and storage) is 50 000, and the
maximum system gate count is 116 000. The configurable resources include 360 logic
array blocks (LABs), 2880 logic elements (LEs), and 20480 bits of embedded storage
array blocks (EABs), supporting four configuration modes: JTAG, passive serial,
synchronous, and asynchronous passive parallel.

Product features

e This circuit is fully pin and functionally compatible with the EPF10K50RC240-4
circuit.

e Supports programmable system-on-chip architecture.

e Embedded arrays support large functional logic, such as specialty memories and
specialized logic functions.

e Logic arrays support general combinational logic functions.

e high density

e 50 000 typical gate count.

e Up to 20K RAM capacity, each embedded logic block (EAB) size is 2048 bits, the
use of all EABs does not reduce the logic capacity.

e System Level Features

e Multi-level 1/O interface.

e 3.3V/5V level input pin.

e Low power consumption design.
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e Built-in JTAG boundary scan test circuit structure, according to IEEE standard
1149.1-1990, does not affect any device logic when used.

e Flexible internal wiring

e Distributed carry chains implement arithmetic logic functions such as adders,
counters, and comparators (automatically called by software tools and large
functions).

e Distributed cascade chains complete high-speed, high fan-in logic functions
(automatically called by software tools and large functions).

e Two global clock signals.

e Complete I/O pins

e Each pin has independent three-state output enable control.

e Each I/O pin can be selected as open-drain.

e Programmable output slew rate control to reduce switching noise.

Product use and application range

The internal structure of the BSTP10K50 circuit enables the circuit to realize complex

logic functions (digital logic replacement below 50,000 gates).

Implement digital processors, microcontrollers, decoders, counters, small-scale

memories, multiplexers, data transmission converters
Exchange and some simple algorithm logic.
Corresponding to the situation of replacing foreign products

It corresponds to the EPF10K50 circuit of the foreign Altera company. The two have the
same functions, but are slightly inferior to foreign products in speed. The package is
pluggable and replaceable (the shell size is slightly larger than that of foreign products),
and the reliability has been improved to military grade.

Product dimensions/Real photos

The circuit uses a 240-lead ceramic quad flat package (CQFP240). The specific

dimensions are shown in Table 1.



BEIWJING ELECTRONIC SOLUTIONS TECHNOLOGY

https://beijing-est.cn/

Table 1.
Unit: mm
Size code size
Minimum Minimum

A — A —

Al 0.20 Al 0.20

A2 — A2 —

b — b —

c 0.10 c 0.10
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Standard Implementation

The product quality grade is B, and the assessment standard complies with Q/FC 30020-
2009 "BSTP10K50 Circuit Detailed Specification”

Requirements and meet GJB597 "General Specification for Semiconductor Integrated

Circuits" and GJB548B-2005 "Test Methods and Procedures for Microelectronic Devices"

The requirements of the Preface.

Brief description of basic working principle

Circuit Function Block Diagram
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Package and Pin Description

The circuit is packaged with the cover facing downwards and the heat sink on the front.
The bottom picture shows the circuit with the front side (where the heat sink is) facing

upwards.
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BSTP10K50Q240-4circuit pin arrangement diagram

Among the 240 pins of the circuit, there are 189 user-configurable 10 ports (167 user-
configurable 10 ports, 2 user-configurable dedicated clock input ports, 4 user-
configurable dedicated input ports, 16 configuration/user 10 dual-purpose ports), 5 JTAG
dedicated ports, 9 dedicated configuration ports, 19 power ports, and 18 ground ports.

See Table 3-Table 7 for pin definitions.

Table 3. BSTP10K50Q240-4Circuit pin definition

Serial Serial

numbenPin Symbols  [I/O/Z |Function number|Pin Symbols [I/O/Z |Function

1 TCK I JTAG Port 39 [e) [e) User Port

2 CONF_DONE |IO Configuring 40 10 10 User Port
Ports
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3 CEO Configuring 41 10 10 User Port
Ports
4 TDO JTAG Port 42 GND | power supply
5 VCC power supply (43 10 10 User Port
10 10 User Port 44 10 10 User Port
7 10 10 User Port 45 10 10 User Port
8 10 10 User Port 46 10 10 User Port
9 10 10 User Port 47 VCC I power supply
10 |GND I power supply 48 10 10 User Port
11  |CLKUSRI/IO yo [Configuration/user,g 10 User Port
dual use

12 10 10 User Port 50 10 10 User Port
13 10 10 User Port 51 10 10 User Port
14 |IO 10 User Port 52 GND I power supply
15 10 10 User Port 53 10 10 User Port
16 |VCC I power supply 54 10 10 User Port
17 10 10 User Port 55 10 10 User Port
18 10 10 User Port 56 10 10 User Port
19 |O 10 User Port 57 VCC I power supply
20 |IO 10 User Port 58 TMS I JTAG Port

e o 10 UserPort |59  [TRST | JTAG Port

mgnty GND I power supply 60 STATUS 10 Configuring Ports

oY RDYNBSY/IO | O/l0 gg:lf't?:;a“o”/ uselle1 o 10 User Port

e llo 10 UserPort 62 |0 10 User Port
25 10 10 User Port 63 10 10 User Port
26 [INIT_DONE/IO | ojio [Configurationfuser g, 10 User Port

- dual use

27 |VCC I power supply 65 10 10 User Port
28 10 10 User Port 66 10 10 User Port
29 10 10 User Port 67 10 10 User Port
30 10 10 User Port 68 10 10 User Port
31 IO 10 User Port 69 GND I power supply
32 |GND I power supply 70 10 10 User Port
33 10 10 User Port 71 10 10 User Port
34 10 10 User Port 72 10 10 User Port
35 10 10 User Port 73 10 10 User Port
36 10 10 User Port 74 10 10 User Port
37 |VCC I power supply 75 10 10 User Port
38 10 10 User Port 76 10 10 User Port

ﬁjrrT'%IerPin Symbols I/0/Z |Function ﬁjg?)lerpin Symbols 1/0/Z Function
77 |VCC I power supply 118 10 10 User Port
78 10 10 User Port 119 10 10 User Port
79 10 10 User Port 120 10 10 User Port
80 |IO [} User Port 121 NCONFIG I Configuring Ports
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81 |IO 10 User Port 122 VCC I power supply
82 IO 10 User Port 123  |MSEL1 I Configuring Ports
83 10 10 User Port 124 MSELO I Configuring Ports
84 10 10 User Port 125 GND I power supply
85 GND | |power supply 126 10 10 User Port
86 (e} 10 User Port 127 10 10 User Port
87 (e} 10 User Port 128 10 10 User Port
88 10 10 User Port 129 10 10 User Port
89 VCC | |power supply 130 VCC I power supply
90 DI | |Dedicated input 131 10 10 User Port
91 GCLK | |Dedicated clock input |132 10 10 User Port
92 DI | |Dedicated input 133 10 [} User Port
93 GND | |power supply 134 10 10 User Port
94 10 10 User Port 135 GND I power supply
95 10 10 User Port 136 10 10 User Port
96 VCC | |power supply 137 10 10 User Port
97 (e} 10 User Port 138 10 10 User Port
98 10 10 User Port 139 10 10 User Port
99 10 10 User Port 140 VCC I power supply
100 (e} 10 User Port 141 10 10 User Port
101 10 10 User Port 142 10 10 User Port
102 (e} 10 User Port 143 10 10 User Port
103 (e} 10 User Port 144 10 10 User Port
104 GND | |power supply 145 GND I power supply
105 10 10 User Port 146 10 10 User Port
106 (e} 10 User Port 147 10 10 User Port
107 10 10 User Port 148 10 10 User Port
108 (e} 10 User Port 149 10 10 User Port
109 10 10 User Port 150 VCC I power supply
110 (e} 10 User Port 151 10 10 User Port
111 10 10 User Port 152 10 10 User Port
112 VCC | |power supply 153 10 10 User Port
113 (e} 10 User Port 154 10 10 User Port
114 10 10 User Port 155 GND I power supply
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115 (e} 10 User Port 156 10 10 User Port

116 10 10 User Port 157 10 10 User Port

117 (e} 10 User Port 158 10 10 User Port
Serial Pin I/0/Z|Function Serial Pin Symbols (I/O/ZFunction
number |Symbols number

159 10 10 User Port 191 10 10 User Port

160 VCC | |power supply 192 10 10 User Port

161 (e} 10 User Port 193 10 10 User Port

162 (e} 10 User Port 194 10 10 User Port

163 (e} 10 User Port 195 10 10 User Port

164 (e} 10 User Port 196 10 10 User Port

165 GND | |power supply 197 GND I power supply

166 10 10 User Port 198 10 10 User Port

167 10 10 User Port 199 10 10 User Port

168 10 10 User Port 200 10 10 User Port

169 10 10 User Port 201 10 10 User Port

170 VCC | |power supply 202 10 10 User Port

171 10 10 User Port 203 10 10 User Port

172 10 10 User Port 204 10 10 User Port

173 10 10 User Port 205 VCC I power supply

174 10 10 User Port 206 10 10 User Port

175 10 10 User Port 207 10 10 User Port

176 GND | |power supply 208 10 10 User Port

177  [TDI | UTAG Port 209 DEV_CLRn/IO|l/IO Ssoe”ﬁg“ra“o”/ user dual

178 nCE I |Configuring Ports 210 DI I Dedicated input

179 DCLK I |Configuring Ports 211 GCLK I Dedicated clock input

180 DATAO I |Configuring Ports 212 DI I Dedicated input

181 DATAL/IO! 110 ((j:&;fig:eration/user 513 DEV_OE/NO IO Ssoenfiguration/user dual

182 |DATA2/10| I/10 gg:lﬁt?:;a“o”/ User 11 10 10 | User Port

183 |DATAS3/IO| I/10 gg:lﬁt?:;a“o”/ user s 10 10 | User Port

184 10 10 User Port 216 GND I power supply

185  |DATA4/I0| I/10 gg:lﬁt?:;a“o”/ user 17 10 10 | User Port

186 |DATAS5/I0| I/10 gg:lﬁt?:;a“o”/ user s 10 10 | User Port
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187 10 10 User Port 219 10 10 User Port
188 |DATA6/O| 1o [configuration/user 1, 10 0 | User Port
dual use
189 VCC | |power supply 221 10 10 User Port
190 |DATA7/I0| o [Configurationfuser 1), 10 0 | User Port
dual use
Serial Pin I/O/Z|Function Serial Pin Symbols [I/O/Z|Function
number |Symbols number
223 10 10 User Port 232 GND I power supply
224 VCC | |power supply 233 10 10 User Port
225 10 10 User Port 234 10 10 User Port
226 10 10 User Port 235 10 10 User Port
227 |lO 10 | User Port 236 nRS/IO 110 Ssoe”f'g“ra“o”/ user dual
228 |IO IO  |User Port 237 |IO 10 User Port
229 |0 10 User Port 238 [NWS/IO mo  |configuration/user
dual use
230 |0 10 User Port 239 [CS/IO mo  |configuration/user
dual use
231 |0 10 User Port 240 |nCS/IO mo  |configuration/user
dual use
Table 4. Function description of dedicated configuration port
. User mode |Configuration |_. : _—
Pin Symbols usage mode Pin Type|Functional Description
Two-bit configuration mode selection signal input. The
MSELO relationship between the input signal and the
N/A all enter  |configuration mode is shown in Table 13. These two
MSEL1 ; : .
pins must be constantly valid after power-on until the
end of the entire configuration process.
Configuration control signal input. Pulling this pin down
in user mode will cause the FPGA to lose all
NCONFIG N/A all enter  |configuration data and enter a reset state. All I/O pins
are tri-stated. Pulling the pin back to a logic high state
will initialize the FPGA to reconfigure.
The FPGA pulls nSTATUS low immediately after power-
on and releases it within 5ps.
Bidirecti As a status output, if an error occurs during
onal configuration, nSTATUS will be pulled low.
NSTATUS N/A all ooen As a status input. If an external source pulls nSTATUS
dfain low during configuration or initialization, the device
enters the error state. Pulling nSTATUS low after
configuration and initialization is complete does not
affect the configured device.
... [The FPGA pulls the CONF_DONE pin low before and
Bidirecti : ; . . . .
onal durmg conf_lguratlon. Once all qonflguratlon d_a'ga_ is
CONF_DONE [N/A all ooen received without error, the device enters the initialization
dfain state and the CONF_DONE pin is released and goes
high. Pulling CONF_DONE low after configuration and

10
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initialization is complete will not affect the configured
device.

nCE

N/A

all

enter

Chip enable signal, low effective. nCE goes low to allow
configuration and activate the chip. The nCE pin must
remain low during the configuration process,
initialization process and user mode. It can be pulled
down when configuring a single device. When multiple
devices are chained, the nCE of the first configured
device is pulled down and its nCEO is connected to the
NnCE of the next device in the chain. nCE must also
remain low in the JTAG configuration mode.

CEO

N/A

all

Output

Driven low when the device is configured. When
configuring a single device, leave it unconnected. When
configuring multiple devices in a chain, connect it to the
NnCE of the next device in the chain and leave the nCEO
of the last device in the chain unconnected.

DCLK

N/A

Synchronous
configuration
process (PS,
PPS)

enter

Clock signal input. Data is latched into the FPGA on the
rising edge of DCLK. In PPA mode, DCLK should be
pulled up to VCC to prevent it from floating. After
configuration is complete, this pin is tri-stated.

DATAO

N/A

all

enter

Data input. In serial configuration mode, the bit-width
configuration data is passed

Table 5. Relationship between MSELO, MSEL1 and configuration mode

IMSEL1

MSELO

Configuration Mode

0

PS

PPS

PPA

@l—‘l—\o

0
1
@

JTAG (1)

Note:

JTAG configuration has the highest configuration priority. When JTAG

configuration is performed, the MSEL signal is ignored.

After configuration is complete, do notMSELThe pins are left floating and

connected to high or low levels.JTAGConfiguration mode, inJTAGJust ground

them during configuration.

11
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Table 6. Configuration/User 10 dual-purpose port function description

User mode |Configuration

Pin Name Pin Type |Functional Description

usage mode
Data input. Bit-width configuration data enters the target
device through DATA[7...0]. In serial configuration
Parallel mode, these pins are used as user 1/O pins during the
DATA configuration process and are left floatin
[7..1] I/0 mode (PPS, |enter g p g.
PPA) After PPA or PPS configuration, DATA[7...1] are used
as user 1/O and their status depends on the setting of
Dual_Purpose Pin option in software.
In PPA configuration mode, after nRS is selected, the
DATAY pin represents the RDYnBSY signal.
In serial configuration mode, the DATAY pin is used as &
DATA7 /0 PPA Bidirectional“S€" I/0O pin during the configuration process and is left

floating.

After PPA configuration, DATAY is used as user 1/0 and
its status depends on the setting of Dual_Purpose Pin
option in software.

\Write strobe signal input. Its rising edge causes the
device to latch one byte of data from DATA][7...1].

In non-PPA configuration mode, it is used as a user 1/O
nwW /0 PPA enter pin during configuration and is left floating.

After PPA configuration, nWS is used as user I/O and itg
status depends on the setting of Dual_Purpose Pin
option in software.

Read strobe signal input. When the input signal is low,
the device will send the RDYnBSY signal to the DATA7

pin.

If the nRS pin is not used in PPA configuration pull it
high.

In non-PPA configuration mode, it is used as a user 1/0O
pin during configuration and is left floating.

After PPA configuration, nRS is used as user 1/0O and its
status depends on the setting of Dual_Purpose Pin
option in software.

nR 110 PPA enter

Ready to complete signal output. When the output signal
goes high, it means the target device is ready to receive the
next byte of data; when the output signal goes low, it means
the target device is busy and not ready to receive the next
byte of data.

In PPS and PPA configuration modes, this pin will be pulled
PPS ; ; ;
RDY /O Output high at power-on, before configuration starts, and after
PPA configuration ends before entering user mode.

In non-PPS and PPA configuration modes, it is used as
user 1/0O during the configuration process and is left floating.

After PPS or PPA configuration, RDYnBSY is used as user
I/0 and its status depends on the setting of Dual_Purpose
Pin option in software.

ncs/cs /o PPA enter Chip_ selegt signa_ll inpu_t. The target chip is se_lected f_or
configuration by inputting nCS low and CS high. During

12
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configuration and initialization, the nCS and CS pins must
remain valid.

In PPA configuration mode, only one of nCS or CS is
needed to make the selection, and the unused pin is
connected to a valid state. If nCS is grounded, the
configuration process can be controlled by the jump of CS.

In non-PPA configuration mode, it is used as user 1/0 during
the configuration process and is left floating.

After PPA configuration, nCS and CS are used as user 1/O,
and its status depends on the setting of Dual_Purpose Pin
option in software.

Software
setting on: Optional user initialization clock input. Can be used to
N/A synchronize the initialization of one or more devices.
CLKUSR all enter o )
Software This pin can be enabled by turning on the Enable user-
Is/%tting off: suoolied start-up option in the Quartusll software.
Status output pin. It can be used to identify whether the
device has completed initialization and entered user mode.
When the nCONFIG pin is low at the beginning of
configuration, the INIT_DONE pin is tri-stated and pulled up
Software by an external 1kQ resistor. Once the control word that
setting on: enables INIT_DONE is written into the device (the control
INIT_ N/A Output d is the beginning segment of the configuration data
all __word is ginning seg 9 ),
DONE Software open drain|; Nt DONE will go low. When initialization is completed,
setting off: INIT_DONE will be released and pulled up, and the FPGA
/0 will enter user mode. Therefore, if there is a monitoring
circuit, it must be able to detect the low-to-high jump.
This pin can be enabled by turning on the Enable
INIT_DONE option in the Quartusll software.
Software Selectable pin allows the user to control all tri-states of the
setting on: device. When this pin is pulled down, all I/Os are tri-stated,;
N/A when this pin is pulled up, all pins work as configured.
DEV_OE all enter o ) )
- Software This pin can be enabled by turning on the Enable device-
setting off: wide output enable (DEV_OE) option in the Quartusl!
110 software.
Software Optional pin allows the user to control the clearing of all
setting on: registers. When this pin is pulled down, all registers are
DEV CLRng/'?‘t all enter cleared; when this pin is pulled up, all registers work as set.
Seotti\rl]vsr;f: This pin can be enabled by t_urn?ng on the Enable device-
1/O wide reset (DEV_CLRN) option in the Quartusll software.

13
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Table 7. JTAG dedicated port function description

Pin Name User mode Pin Functional Description
usage Type

JTAG instruction, test data, and configuration data serial input
pin. Data is shifted on the rising edge of TCK.

If the JTAG interface is not used in the circuit, connect TDI to
'VCC to disable the JTAG circuit.

JTAG instruction, test data, and configuration data serial output
pin. Data is shifted on the falling edge of TCK. This pin is tri-
TDO N/A Output |stated when no data is being shifted out of the device. If the
JTAG interface is not used in the circuit, leave TDO floating to
disable the JTAG circuit.

Provides a control signal input pin that determines the TAP
state machine flip. The TAP state machine flips on the rising
edge of TCK. Therefore, TMS must be set before the rising
TMS N/A enter |edge of TCK arrives. TMS will be sampled on the rising edge of
TCK.

If the JTAG interface is not used in the circuit, connect TMS to
VCC to disable the JTAG circuit.

JTAG clock input signal. Some operations occur on the rising
edge of TCK, and some on the falling edge.

TDI N/A enter

TCK N/A enter If the JTAG interface is not used in the circuit, connect TCK to
GND to disable the JTAG circuit.
Active low input used to synchronize the reset of the boundary
TRST N/A enter  [5¢@N circuitry. The TRST pin is optional per IEEE Std. 1149.1.

If the JTAG interface is not used in the circuit, connect TRST to
GND to disable the JTAG circuit.

Functional Description

The circuit itself has no fixed logic functions, and its operation is divided into two main
stages: configuration mode and user mode. In configuration mode, under the action of
the configuration control circuit, the configuration data is written into the SRAM through
the word line and bit line. The data determines the function and connection relationship of
the circuit's configurable resources. After all the data is written, it enters the user mode to
realize the configured function. The SRAM can be repeatedly erased and written to

realize different circuit functions.

The internal structure consists of two parts: control circuit and configurable resources.
The control circuit includes JTAG circuit, configuration control circuit, word line, bit line,
and configuration data storage unit (SRAM); the configurable resources include
configurable logic array block (LAB), configurable embedded memory array block (EAB),
and configurable input and output unit (IOE). The configurable resources are connected
to each other through configurable row and column wiring distributed among them.

14
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Logic Array Block (LAB)

The logic array of BSTP10K50 consists of logic array blocks (LABs), each of which
contains eight logic elements (LESs), carry chains and cascade chains associated with the
LEs, LAB control signals, and LAB local interconnects. These eight LEs can be used to
implement medium-sized block logic - 8-bit counters, address decoders, or state
machines - or to implement larger logic blocks through the combination of multiple LABs.

See figure.
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Configurable general purpose input and output units (Input/Output ELEMENT, IOE)

The configurable general-purpose input and output unit (IOE) provides an interface
between the chip's external pins and internal logic functions. Each general-purpose
input/output pin of the chip corresponds to an IOE. There are 304 general purpose IOE
resources in the chip, including 72 in the upper and lower parts and 80 in the left and right
parts. IOE can realize the data exchange function inside and outside the chip under the
control of internal logic and external ports. The IOE structure is shown in the figure.

15
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Input and output unit (IOE)

Embedded Storage Array Embedded array block, EAB)

The embedded array contains 10 EABs, each with a capacity of 2048 bits and a total
capacity of 20480 bits. When used as a memory, it can be used as RAM, ROM, dual-port
RAM, or FIFO. When configured as a logic function, it can be used for complex logic
functions of 100 to 600 gates, such as multipliers, microcontrollers, state machines, and
DSP chips. The EAB array can be used alone, or multiple EABs can be combined to form

a larger logic function. The figure shows the structure of the embedded storage array
block (EAB).

16
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Extreme working conditions and recommended working conditions

Extreme working conditions

Parameter name Parameter range unit
Supply voltage -1.0~6.5 \Y
I/O input voltage -1.0~6.5 \Y
Storage temperature range -65~150 °C
Junction temperature 150 °C

17
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Recommended operating conditions

Parameter name Parameter range unit
Operating temperature range -55~125 °C
Device supply voltage 5+0.5 \Y
Port DC input voltage -0.5~VCC+0.5 \Y

Main technical parameters

Electrical characteristic parameters

condition _ Standard value
characteristic symbol (Unless otherwise unit
specified, VCC=5V, Mini :
nimumMaximum
55°C<TA<125°C) nimumMaximu
Supply current (standby) ICCO 'VI=GND, no load 10 mA
Input high level voltage VIH 2.0 VCC+0.5|\V
Input low level voltage VIL -0.5 0.8 \Y
. . IOH=-4mA DC,
quiet Output high level voltage VOH \VCC=4 75V 2.4 \Y
IOL=12mA DC,
state Output low level voltage VOL N CC=4 75V 0.45 \Y
Ginseng |Input pin leakage current I VI = VCC or GND -10 10 A
number || ree-state input/output pin I0Z VO=VCCorGND 40 |40 WA
leakage current
Input Capacitance a) CIN VIN=0V, f=1.0MHz 10 pF
Dedicated clock pin input CINCLK [VIN=0V, f=1.0MHz 15 pF
capacitance a)
Output Capacitor a) COUT |VOUT=0V, f=1.0MHz 10 pF
Data Input LUT Delay tLUT 1.8 ns
Carry Input LUT Delay 'CLUT 0.6 ns
LE register feedback LUT delay [tRLUT 2.0 ns
Data input to packed register {PACKED 0.8 ns
delay
LE Register Enable Delay 'EN 15 ns
logic Carry-in to carry-out delay tCICO 0.4 ns
Edit Data-in to Carry-out Delay 'CGEN 14 ns
one LE register feedback to carry ‘(CGENR 14 ns
output delay
\uan Cascade Input to Cascade Output {CASC 192 ns
Delay
L LE register control signal delay |tC 1.6 ns
E LE Register Clock to Output CO 192 ns
Delay

18



BEIWJING ELECTRONIC SOLUTIONS TECHNOLOGY

https://beijing-est.cn/

19

hour Combined Delay tCOMB 0.6 ns
The setup time of the LE register
Sequence data and enable signal before the
q clock; The recovery time of the LEtSU 14 ns
Parameters " .
register after asynchronous clear,
preset or load
LE register data and enable
signal, hold time after clock tH 1.3 ns
LE register preset delay 'PRE 1.2 ns
L i LE register clear delay 'CLR 1.2 ns
Minimum high time of clock pin tCH— 4.0 ns
Minimum low time of clock pin tCL 4.0 ns
Conditi_on (Unle_s_s Standard value
h teristi bol otherwise specified, unit
characteristic symbo \CC=5V/, - — ) uni
55°C<TA<125°C) Minimum|Maximum
IOE data delay tiIOD 0.6 ns
IOE register control signal 40C 0.9 ns
delay
IOE Register Clock to Output 40CO 05 ns
Delay
IOE combination delay tIOCOMB 0.0 ns
The setup time of IOE register
data and enable signal before
the clock; The recovery time tIOSU 3.5 ns
of IOE register after
asynchronous clearing
IOE register data and enable
signal hold time after clock tioH 1.9 ns
Input and . . .
output unit IOE register clear time IOCLR 1.2 ns
IOE Timing
¢ slow slew
Parameters|Output Buffer and PAD Delay OD1 rate=off,C1=35pF 3.6 ns
slow slew rate=on,
Output Buffer and PAD Delay tOD3 C1=35pF 8.3 ns
IOE output buffer disable X7 55 ns
delay
IOE output buffer enable ¢ slow slew rate=off,
delay ZX1 C1=35pF 55 ns
IOE output buffer enable slow slew rate=on,
delay tZX3 C1=35pF 10.2 ns
IOE input pad and buffer to INREG 10.0 ns
IOE register delay
IOE register feedback delay 'IOFD 4.0 ns
IOE input pad and buffer to INCOMB 40 ns
fast interconnect delay
Embedded |Combination input data or ¢
Array Block|address to EAB delay EABDATA 1.9 ns




BEIWJING ELECTRONIC SOLUTIONS TECHNOLOGY

https://beijing-est.cn/

20

EAB Micro |Register input data or address|
Timing  to EAB delay EABDATA 6.0 ns
Parameters ; ; ;
Combinatorial Input Write
Enable to EAB Delay (EABWEL 1.2 ns
Register input write enableto |
EAB delay EABWE2 6.2 ns
EAB Register Clock Delay tEABCL 2.2 ns
EAB Register Clock to Output {EABCO 06 ns
Delay
Bypass Register Delay 'EABBYPAS 1.9 ns
EAB register setup time tEABSU 1.8 ns
EAB register hold time 'EABH 25 ns
Address access delay 'AA 10.7 ns
Write pulse width twWpP 7.2 ns
Da;a setup time befo_re the WDSU 20 ns
falling edge of the write pulse
Data hold time after the falling tWDJ 0.4 ns
edge of the write pulse
Ad_dress setup time t_)efore the TWASU 06 ns
rising edge of the write pulse
Ad(_jress hold time aft_er the WAH. 192 ns
falling edge of the write pulse
er_te Enable to Data Output WO 6.2 ns
Valid Delay
galta input to data output valid DD 6.2 ns
<d elay
Data output delay tEABOUT 0.6 ns
Clock high time tEABCH 4.0 ns
Clock low time 'EABCL 7.2 ns
Condition (Unless  |standard value
h teristi bol otherwise specified unit
characteristic symbol /o5 — 5y uni
55°C<TA<125°C) [MinimumMaximum
EAB address access delay 'EABA 17.0 ns
Embedded EAB asynchronous read cycle tEABRCCO 17.0 ns
Array Block
EAB macro|EAB synchronous read cycle 'EABRCRE 11.9 ns
timing
PArametersic Ap yrite pulse width {EABWP 7.2 ns
EAB asynchronous write cycle tEABWCCO 9.0 ns
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EAB Synchronous Write Cycle [EABWCRE 16.0 ns
EA_B data input to data output {EABDD 125 ns
valid delay
EAB clock to output delay when {EABDATAC 34 ns
using output registers
When using input registers, EAB
data/address, setup time before [EABDATAS 5.6 ns
clock
When using input registers, EAB
data/address, hold time after tEABDATA 0.0 ns
clock
\When using the input register,
EAB write enable is set up tEABWES 5.8 ns
before the clock
\When using the input register,
EAB write enable is enabled, '‘EABWEH 0.0 ns
and the hold time after the clock
The setup time of EAB data
be_fore the falling edg_e of the {EABWDS 58 ns
write pulse when the input
register is not used
When the input register is not
used, the EAB data is held after
the falling edge of the write tEABWDH 0.0 ns
pulse.
When the input register is not
gsed, the EAB add_ress setup {EABWAS 57 ns
time before the falling edge of
the write pulse
When the input register is not
used, the EAB address is held ¢
after the falling edge of the write EABWAH 0.0 ns
pulse.
Delay from EAI__% write enable to EABWO 118 ns
data output valid
TCK clock cycle tJCP 100 ns
TCK clock high level time *JCH 50 ns
TCK clock low level time tJCL 50 ns
ITAG JTAG port setup time tJPSU 20 ns
Timing
Parameters TAG port hold time JPH 45 ns
JTAG port clock to output tJPCO 25 ns
JTAG port high impedance to ¢
valid output JPzX 25 NS
QTAG port valid output to high PX7 o5 ns
impedance
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Capture register setup time tJSSU 20 ns
Capture register hold time YJSH 45 ns
Update register clock to output tJSCO 35 ns
Updaye register high impedance 1JS7X 35 ns
to valid output
U'pﬂa'tn? rgg:tere valid output to tJSX7 35 ns
sdaTabhle I?I(grml‘r Pegans
condition Standard value
(Unless
characteristic symbol otherwise specified unit
Y VCC =5V Minimum(Maximum
55°C<TA<125°C)
Dedlcated input to IOE control {DIN2IOE 10.2 ns
input delay
Dedicated clock to LE or EAB {DIN2LE 48 ns
clock delay
Dedicated input to LE or EAB DIN2DAT 79 ns
data delay
Dedicated clock to IOE clock {DCLK2I0 6.2 ns
delay
Dedlcat_ed input to LE or EAB to {DCLK2LE 48 ns
control input delay
Routing delay of an LE driving ¢
another LE in the same LAB SAMELA 0.3 ns
The routing delay of a row of
IOE, LE or EAB driving the tSAMERO 3.7 ns
InterconnectS2mMe row to IOE, LE or EAB
. Routing delay of LE driving the [[SAMECOLU
routing 4.1 ns
timing same column IOE N
parameters A row of IOE, LE or EAB is
driven differently 'DIFFROW 7.8 ns
Routing delay of row LE or EAB
One row of IOE or EAB drives
different rows of outing delay of | ‘TWOROW 115 ns
LE or EAB
The wiring delay of the control
signal of LE driving IOE through | tLEPERIPH 8.2 ns
the peripheral control bus
The routing delay of the carry-
out S|gnal_ of an LE drlvu_”ng the ILABCARR 06 ns
carry-in signal of an LE in a
different LAB
The cascaded output signals of
LE drive the Routing delay of tLABCASC 3.0 ns
cascade input signals of LE
Register-to-register delay
through 4 LEs, 3 row ¢
_Ei):]tleirr]nal nterconnects, 4 local DRR 211 ns
g interconnects
Parameters IOE register global clock setu
o reoeerd P INSU 6.4 ns
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I_OE register global clock hold tINH 0.0 ns
time
Clo_ck-to-output delay for IOE OUTCO 50 11.2 ns
register global clock
Setup time of the global clock
from the bidirectional pin to the | 'INSUBIDI 4.6 ns
adjacent LE register
Hold time of the global clock
External from the bidirectional pin to the tINHBIDIR 0.0 ns
xierna adjacent LE register
Bidirectional
Timing C_Io_ck-t(_)-outpL_Jt delay of_
Parameters bidirectional pin IOE register tOUTCOBID 2.0 11.2 ns
global clock
S_ynchronous IOE output buffer X7BIDIR 15.0 ns
disable delay
Synchronous |OE output buffer ZXBIDIR |[slow slew rate=off 15.0 ns
enable delay
Timing diagram
EAB Asynchronous Read
WE
Address a0 Y ai \,s: a2 )ﬁ; a3
:-r— tzamas—s| ; f.fﬁsm:::.ne—'-i
Data-Out do X d1 X a2 X a3
EAB Asynchronous Write
WE / \
fzasme
tzaswosy i" -l 'E tzazmon
Data-In din0 X din1 X
SAGWASY ( I o teaguan _“‘;
i {easwecoms i
Address a0 X ai X az
I"—* tzasoo
Data-Out X a0 X din1 X dout2

Embedded storage array block (EAB) Asynchronous read and write timing diagram
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EAB Synchronous Read
WE
Add 0 1 2 3
ress a >i< a X a >< a
teagnamasy | teaspamas i : teasmorec—————»i

CLK i/ \ i/ \
Data-Out X d1 >< d2

EAB Synchronous Write (EAB Output Registers Used)
We / \
Datain X am X din2 ¥ din3 X
! |
i ! i g
Address a0 X al X a2 )I’ a3 X a2

f:.ﬂs-ﬂ“au.q—r. !1—!-[1— tramparan —* *+— lmampymy —>
i ' teaspamasy |
k__/ VY \_/ \_/ \_/ \__/ \
e teaswCREG— feasouraco | —

Data-Out X' douto X dout1 X din‘ X din2 X din3 X din2

Embedded storage array block (EAB) Synchronous read and write timing diagram

™S X * }ﬁ X
oI X X X X
tice ‘
o TyoH —sfa—T oL —» fj-—l.lpsu—---—f'g tipH

TCK |

Upzx { tpco i -~ Lipxz
1r |
TDO _1 _ X ————
\ tissu | Lisk, ! !
Signal >l, : ! i !
to Be
Captured : T ) | _— X T X
Uyszyje—s tiscol— Usxzi=—
Signal i \
to Be —{ .<
Driven

JTAG working timing diagram

24



SEST

BEIWJING ELECTRONIC SOLUTIONS TECHNOLOGY

https://beijing-est.cn/

Key parameter timing diagram/typical application peripherals

Supported configuration modes

[MSELO MSEL1 Configuration Mode
0 0 PS

1 0 PPS

1 1 PPA

Not floating Not floating JTAG

Note: JTAGMode takes precedence over other configuration modes

The BSTP10K50 configuration code stream data size is 784184 bits (98023 bytes). You

need to select a suitable configuration chip based on this size.

Typical applications are shown in the figure below:

vCC(1)

VCC (1) I VCC (1)

1kQ < (2
Q2 (2 . _
L Configuration
BSTP10KS50 1kQ S (3 1kQ § (3 Devioe
DCLK |- DCLK
DATAQD |- DATA
nSTATUS |- P OE (3)
CONF_DONE | p-|nCS (3
nCONFIG |- A nINIT_CONF (2)
t MSEL) nCEQ —N.C.
— MSEL1 nCE ﬁ_,

©
2 <
=
®
~}

PS configuration mode connection diagram
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VCC (1) VCC (1) VCC (1) VCC (1)

2140

Zia  BSTP10K50 =i % "
- 2'
: MSEL0 CONF_DONE :ﬁ—b
VCC (1) : e nSTATUS
1kl o
(2] AND
rh- nCE nCEQ —-N.C Download Cable
.a.'.f-_] 0-Fin Male Hagde,
I\ a »! DoLK - PS Mooe)
¢———» DATAD " / VCG
—— | nCONFIG N‘ﬂ
(o]
o G GE?D
8 G+vios
e
.
Sheid
GND

PS configuration mode JTAG connection diagram
ESD Characteristics
According to the 3015.1 experimental conditions in GJB548B-2005, it can withstand 1000V
ESD impact test.
FAQ
BSTP10K50 has a startup configuration process. Do not access the circuit before the
configuration is completed.

BSTP10K50 is a CQFP240 package and weighs 20 grams. When installing the circuit,
it is recommended that users give priority to epoxy resin adhesive materials and use

the bottom fill curing method as much as possible.
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Precautions

Product transportation and storage precautions

During the transportation of the circuit, use the designated anti-static packaging box to
package it and ensure that the circuit does not collide or squeeze with foreign objects.

Circuit storage environment temperature: -65°C to 150°C.
Product unpacking and inspection

When you unpack and use the circuit for the first time, check the circuit case and pins
to make sure the case is not damaged or scratched, and the pins are neat, not
missing, or deformed. At the same time, pay attention to the product logo on the circuit

case to make sure it is clear, without stains or scratches.
Circuit Operation Precautions
Anti-static operation requirements

Devices must be handled with anti-static measures. Wear anti-static gloves when
handling circuits to prevent ESD from damaging the circuits. When inserting the circuit
into the base on the circuit board, pay attention to the direction of the circuit to prevent

reverse insertion;
The following actions are recommended:

e The device should be operated on an anti-static workbench or by wearing
anti-static gloves;

e Test equipment and instruments should be properly grounded,;

e Do not touch the device surface and leads at will;

e Devices should be stored in containers made of conductive materials (e.g.,
special boxes for integrated circuits);

e Avoid using plastics, rubber or silk fabrics that cause static electricity during
production, testing, use and transportation;

e Keep relative humidity above 50% as much as possible;

e When using, correctly distinguish the power supply and ground of the circuit
to prevent short circuit.

e Do not use beyond the limit parameters.

e Add capacitor filtering at the power supply end.
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Version and Disclaimer

\\VVersion Number Release time
Al January 21, 2015
Disclaimer:

Our institute is only responsible for the current validity of this product manual at the
time of issuance, and will not notify you of version updates. If you need to know the
latest information about this product, please consult us according to the contact
information in Article 9.2.

All technical information contained in this product manual is only for users to have a
preliminary understanding of this product. If there is any discrepancy with the detailed
product specifications, the detailed product specifications shall prevail.

28



	BSTP10K50 Programmable Logic Array Circuit Military  Product Manual
	Table of contents
	Product description
	Product description
	Product features
	Product use and application range
	Corresponding to the situation of replacing foreign products

	Product dimensions/Real photos
	Standard Implementation
	Brief description of basic working principle
	Circuit Function Block Diagram
	Package and Pin Description

	Functional Description
	Configurable general purpose input and output units (Input/Output ELEMENT, IOE)
	Embedded Storage Array Embedded array block, EAB)

	Extreme working conditions and recommended working conditions
	Extreme working conditions
	Recommended operating conditions

	Main technical parameters
	Electrical characteristic parameters

	Timing diagram
	Key parameter timing diagram/typical application peripherals
	ESD Characteristics

	FAQ
	Precautions
	Product transportation and storage precautions
	Product unpacking and inspection
	Circuit Operation Precautions
	Anti-static operation requirements
	The following actions are recommended:
	Version and Disclaimer

	Disclaimer:

